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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in 1979. Soil names and 
descriptions were approved in 1980. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1980. This survey was 
made cooperatively by the Soil Conservation Service and the Regents of the 
University of California, Agricultural Experiment Station. It is part of the 
technical assistance furnished to the Excelsior, Kings River, and Tulare Lake 
Resource Conservation Districts. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Area of Nord soils along the Kings River, in the northern part of the survey area. 
The area Is used mainly for crops including wainuts, apricots, peaches, alfalfa, corn, and 
cotton and for dairies. 
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This soil survey contains information that can be used in land-planning 
programs in Kings County, California. !t contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution contro! can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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Eugene E. Andreuccetti 
State Conservationist 
Soil Conservation Service 
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KINGS COUNTY has an area of 892,800 acres, or 
about 1,395 square miles. The eastern boundary of the 
survey area is near the center of the San Joaquin Valley, 
and the southwestern corner extends into the Coast 
Range. The survey area is bounded on the east and 
north by Tulare County, on the south by Kern and San 
Luis Obispo Counties, on the west by Monterey and 
Fresno Counties, and on the north by Fresno County. 

Most of the soils in the San Joaquin Valley are used 
for agriculture. Some areas are used for urban 
development. Most areas on the hills and mountains are 
used as rangeland. Elevation ranges from about 178 feet 
on the Tulare Lake bottom to about 3,473 feet on Table 
Mountain. 

Four earlier soil surveys that include all or part of the 
county have been published. The oldest, which was one 
of the first soil surveys made in California by the United 
States Department of Agriculture, was the survey of the 
Hanford Area published in 1901 (8). Two reconnaissance 
surveys have been published—Middle San Joaquin 
Valley in 1916 (7) and Upper San Joaquin Valley in 1917 
(9). A soil survey of Kings County was made in 1946 
(70). The present survey updates all earlier surveys and 
provides additional information and larger maps that 
show the soils in greater detail. 

Descriptions, names, and delineations of soils in this 
soil survey do not fully agree with those on soil maps for 
adjacent survey areas. Differences are the result of 


better knowledge of soils, modifications in series 
concepts, intensity of mapping, or the extent of soils 
within the survey. 


General Nature of the Survey Area 


This section provides general information about the 
survey area. It discusses history and development; 
physiography, relief, and drainage; natural vegetation; 
water supply; agriculture; and climate. 


History and Development 


The Gold Rush of 1849 was the main factor in bringing 
settlers to the San Joaquin Valley and to the area that is 
now Kings County. Raising cattle and sheep was the 
main agricultural enterprise at first, but soon wheat 
became the major agricultural product. Construction of 
the railroad provided more rapid transportation, and thus 
irrigated orchards and vineyards became profitable. With 
intensive agriculture development, Kings County began 
to assume prominence. The introduction of alfalfa in the 
latter part of the nineteenth century stimulated dairying 
and helped to diversify agriculture. 

Kings County was established in 1893. The three 
largest towns in the county are Hanford, the county seat, 
and Lemoore and Corcoran. Other towns in the county 


are Stratford, Armona, Hardwick, Avenal, and Kettleman 
City. 

The discovery of oil in the Kettleman Hills added 
greatly to the importance and wealth of Kings County. 
The towns of Avenal and Kettleman City were formed as 
the result of this discovery. Drilling for oil began on these 
hills about 1907 (3); however, the wells were relatively 
shallow and oil-bearing strata were not reached. In 1928 
the first major oil-producing well was brought under 
control. 

According to the United States Bureau of Census, the 
population of Kings County was 35,168 in 1940. By 1960 
the population reached 49,954, and by 1980 it was 
73,738. 

About 95 percent of the land in Kings County is under 
private ownership. The remaining acreage is 
administered by the city, county, or Federal government. 
The land administered by the federal government 
consists of that on Lemoore Naval Air Station and that 
administered by the Bureau of Land Management. 

Electricity and natural gas are supplied to nearly all 
parts of the area. Bottled gas is available in the more 
isolated areas. Telephone service is supplied to most of 
the area, and television, shopping centers, and other 
modern conveniences are also available. 

Recreation is readily available in Kings County. Rivers, 
ponds, and the California Aqueduct provide fishing. 
Several county and city parks are also available. 

Throughout the county, interstate and state highways 
and secondary roads connect smaller communities and 
help to speed traffic to major centers. Truck lines and 
railroads provide shipping facilities and transportation. 


Physiography, Relief, and Drainage 


More than three-fourths of the survey area is in the 
San Joaquin Valley, and the rest is in the hills and 
mountains west of the San Joaquin Valley. The San 
Joaquin Valley forms the southern half of the central 
valley, which is enclosed on all sides by mountains, 
except where the Sacramento and San Joaquin Rivers 
enter the San Francisco Bay. 

The soils in the part of the survey area that is in the 
San Joaquin Valley formed in alluvial material deposited 
as a result of runoff from the the Sierra Nevada, 
Kettleman Hills and other associated hills, and the 
Diablo Range. The drainage into the valley is mainly 
from the Sierra Nevada to the east. 

The Kings River alluvial fan and flood plain in the 
northeastern part of the county were formed from the 
deposition of alluvial material from the Sierra Nevada. 
The large, nearly level Kings River alluvial fan consists of 
material deposited by the Kings River. Its vast surface is 
dissected and cut by shallow, meandering sloughs and 
creeks. Many of the sloughs have been filled and leveled 
and are now farmed. The highest point on the Kings 
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River alluvial fan is about 295 feet. Hanford is at an 
elevation of about 250 feet. 

The Kings River is a major source of water to the 
Tulare Lake. This was originally one of the largest lakes 
in California; it occupied the entire southeastern one- 
third of the county. Its approximate boundary was at an 
elevation of about 190 feet and its lowest point was at 
178 feet. 

Some of the other major sources of water to the 
Tulare Lake are the Tule River on the eastern side, the 
Kern River on the southern side, Cross Creek on the 
northeastern side, and Avenal Creek on the 
southwestern side. Other minor streams and creeks 
supply runoff to the Tulare Lake in winter but are dry in 
summer. 

The Tulare Lake has been greatly restricted by dams 
and reservoirs in the Sierra Nevada, by levees, and by 
diversion of water for irrigation. In some recent years it 
has been dry; however, in most years part of the Tulare 
Lake Basin is flooded. 

Several dams and reservoirs now regulate, to a certain 
extent, the flow of water into Kings County. Pine Flat 
Dam, constructed on the Kings River, impounds the 
waters of Pine Flat Reservoir. Wishon and Courtwright 
Reservoirs are also in the Kings River watershed. 
Success Dam, constructed on the Tule River, impounds 
the waters of Lake Success. Isabella Dam, constructed 
on the Kern River, impounds the waters of Isabella Lake. 
Terminus Dam, constructed on the Kaweah River, 
impounds the waters of Lake Kaweah and affects the 
flow of water in Cross Creek. 

More than 30 percent of the irrigated soils in Kings 
County have a perched water table within 6 feet of the 
soil surface. This necessitates installation of some kind 
of artificial drainage system. 

Ground water recharge occurs from percolation of 
water flowing in natural watercourses such as the Kings 
River, canals, sloughs, and sinking basins. 

The alluvial fans on the western side of the San 
Joaquin Valley are nearly level to gently sloping. 
Dominant slope of these areas is toward the east. These 
fans formed in alluvial material from the Kettleman Hills 
and other associated hills. 

The Kettleman Hills extend in a northwest-southeast 
direction and form the western edge of the San Joaquin 
Valley. They are dissected by many intermittent streams. 
The highest point in the Kettleman Hills is La Cima, 
which is at an elevation of 1,366 feet. The Kettleman 
Plain, a long narrow valley, separates the Kettleman Hills 
from the Kreyenhagen Hills, the low foothills at the base 
of the Diablo Range. Reef Ridge, an upturned 
sedimentary rock layer, forms the eastern side of the 
Diablo Range (fig. 1). The Diablo Range occupies the 
southwestern corner of the county. The highest point is 
3,473 feet, on Table Mountain. 
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Figure 1.—Reef Ridge, a former horizontal sedimentary rock layer that was upturned, extends In a northwest-southeast direction and 
comprises part of the Rock outcrop-Lithic Torriorthents complex, 15 to 75 percent slopes. 


Sunflower Valley is 6 miles east of the southwestern In the hills and mountains, the vegetation ranges from 
corner of the county. It formed in alluvial material from open areas of annual grasses to areas of dense shrubs 
the Diablo Range and the hills west of the Kettleman and trees. During the dry period, in summer and early in 
Plain. tall, the hazard of fire in the hills and mountains is 

serious. Much of the native vegetation in the county has 
Natural Vegetation been replaced by introduced species or has been 


eliminated by cultivation and overgrazing. 

The valleys originally supported large herds of elk, 
antelope, and wild horses that grazed mainly on native 
grasses. Even as early as 1844, filaree, an introduced 
forb from the Mediterranean region, was widespread and 


Most of the valley areas are cultivated and support a 
wide variety of irrigated crops. Some natural vegetation 
remains in small unreclaimed areas of saline-alkali soils, 
particularly areas of soils that have a perched water 
table. 


well established (75). Marshes and sloughs occupying 
the valley floors support large areas of bulrushes or tules 
and cattails. Trees and shrubs including cottonwood, 
willow, wild rose, elderberry, California blackberry, and 
valley oak, are along many of the creeks and rivers. 

The natural cover of the unreclaimed saline-alkali soils 
consists of stands of red brome, soft chess, foxtail 
barley, foxtail fescue, saltgrass, alkali blite, iodinebush, 
and saltbush. 

Weeds are a serious problem in many cultivated areas. 
Bermudagrass provides good forage in irrigated pastures 
and makes a durable lawn, but it is a serious concern in 
fields of row crops and in vineyards. Other plants that 
cause problems are starthistle, nutsedge, sandbur, 
morningglory, puncturevine, Russian-thistle, mustard, 
fiddleneck, cocklebur, wild sunflower, and johnsongrass. 

In the lower hills, where rainfall is low, the vegetation 
consists of annual grasses and forbs and a few shrubs. 
The main plants are red brome, foxtail fescue, filaree, 
and foxtail barley. Many forbs, inciuding such wild 
flowers as California poppy, lupine, brodiaea, and 
owlclover are conspicuous in spring. On the higher hills 
and on mountains, where rainfall is higher, the 
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vegetation is dominantly annual grasses, forbs, trees, 
and shrubs. The dominant grasses are wild oat and soft 
chess. Many forbs, including such wild flowers as 
California poppy, lupine, brodiaea, burclover, buttercup, 
and owlclover are conspicuous in spring. The principle 
trees in the wooded area are blue oak, Digger pine, 
juniper, and California scrub oak. Cottonwood, willow, 
elderberry, and tree tobacco grow along many streams. 
The shrubs consist mainly of chamise, ceanothus, 
California sagebrush, manzanita, California yerbasanta, 
black sage, and poison-oak. 


Water Supply 


Water of generally good to excellent quality is provided 
to the county by rivers, creeks, reservoirs, an aqueduct, 
and canals. The natural source is runoff from the 
accumulation of rainfall and snowfall in the Sierra 
Nevada. The water flows to the area mainly through the 
Kings and Tule Rivers, Cross Creek, and the California 
Aqueduct (fig. 2). The rivers supply much of the surface 
water used for irrigation and much of the ground water 
pumped for irrigation and for domestic and industrial use. 


Figure 2.—Junction of Kings River with Blakeley and Tulare Lake Canals. Kings River empties into Tulare Lake, and the two canals border 
the approximate historic edge of it. Soils in this area are the somewhat poorly drained Boggs, Grangeville, Houser, Pitco, and 
Westcamp solls. 
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Some water is conveyed to the western part of the 
San Joaquin Valley through the California Aqueduct. 
Water is diverted from the aqueduct to irrigation districts. 
These districts distribute the water to farmers in the 
county. 

The construction of Pine Flat, Success, Terminus, and 
Isabella Dams has helped to control flooding. The dams 
also help to regulate the use of surface water and 
ground water. 

In the hills and mountains, water is obtained from 
seasonally intermittent streams, from springs, and from 
shallow wells in pockets of alluvium or highly weathered 
rock. Earthen dams have been constructed in 
drainageways throughout the hills and mountains to 
intercept and impound water for use by livestock and 
wildlife. 


Agriculture 


The combination of suitable soils, a plentiful supply of 
water for irrigation, and a long growing season have 
made possible the development of highly specialized, 
intensive farming in the survey area. 

Much of the income in the area comes from crops. 
Field crops grown in the county include cotton, alfalfa, 
barley, wheat, safflower, corn, sorghum, irrigated pasture, 
sugar beets, soybeans, and rice. Alfalfa, wheat, and 
barley are also grown for seed production. Field crops 
are intermingled in places with fruit and nut crops. 

Fruit and nut crops are grown on the Kings River 
alluvial fan and the upper alluvial fans on the western 
side of San Joaquin Valley. These crops include 
pistachios, peaches, grapes, almonds, walnuts, plums, 
nectarines, olives, and apricots. 

Vegetable crops grown in the county include lettuce, 
tomatoes, cantalopes, onions, watermelons, cauliflower, 
broccoli, carrots, peppers, cabbage, squash, brussels 
sprouts, and string beans. 

Nurseries in the county produce a wide variety of 
landscaping plants, deciduous trees, and grape vines. 

Livestock, fish, and poultry raised in the county include 
cattle, turkeys, sheep, hogs, chickens, and catfish. 

The dairy industry plays an important role in the 
county. The county ranks among the top ten counties in 
California in milk production. 


Climate 
By J.L. Hatfield, biometeorologist, University of California. 


The survey area is characterized by a warm desert 
climate. Temperatures during the summer often exceed 
100 degrees F, and temperatures rarely are less than 32 
degrees. The growing season is long. Precipitation 
ranges from 6.2 to 8.1 inches in the part of the county in 
the San Joaquin Valley, and it ranges from 6.2 to 18 
inches in the hills and mountains. Most of the 
precipitation is received in winter. 


The climate of the area is typified by data from the 
Hanford and Kettleman weather stations. 

Kettleman Station is in the southern part of the area, 
and Hanford Station is near the center of the valley. 
Temperatures for both locations are shown in table 1. 
Throughout the year the average temperature at Hanford 
varies from 45 degrees in January to 80 degrees in July; 
at Kettleman it varies from 47 degrees in January to 85 
degrees in July. The typical diurnal range is 30 degrees 
throughout the year. 

Soil temperatures have not been recorded in the area, 
but the soils are quite warm near the surface. Values for 
bare soil should be near or above air temperature for the 
4-inch (10-centimeter) depth. The exact temperature 
depends on the soil cover and soil moisture content. 
Diurnal range of temperatures and the maximum and 
minimum values decrease with depth; the largest change 
can be expected in the upper 20 inches (50 centimeters) 
of the soil profile. 

The differences between the northern and the 
southern ends of the county are best shown by the 
differences in the frost probabilities (table 2). 
Temperatures of 28 degrees are not recorded frequently 
enough at Kettleman to calculate the probability of 
occurrence above 50 percent. 

The amount of precipitation received in the county is 
small (table 1). The largest amounts occur in January, 
and about 90 percent of the total rainfall is received 
between November and April. Rainfall is rare in summer, 
and it is usually associated with tropical storms. 

The probability of receiving particular amounts of 
precipitation is shown in (table 3). Snowfall is rarely 
recorded in the county, and when it falls it is generally 
light and melts quickly. 

Winds in the county are from a northerly direction, and 
they are generally less than 10 miles per hour. 


How This Survey Was Made 


This survey was made to provide information about the 
soils and miscellaneous areas in the survey area. The 
information includes a description of the soils and 
miscellaneous areas and their location and a discussion 
of their suitability, limitations, and management for 
specified uses. Soil scientists observed the steepness, 
length, and shape of the slopes; the general pattern of 
drainage; the kinds of crops and native plants; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed by 
other biologic activity. 

The soils and miscellaneous areas in the survey area 
are in an orderly pattern that is related to the geology, 


landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is 
associated with a particular kind or segment of the 
landscape. By observing the soils and miscellaneous 
areas in the survey area and relating their position to 
specific segments of the landscape, a soil scientist 
develops a concept or model of how they were formed. 
Thus, during mapping, this model enables the soil 
scientist to predict with considerable accuracy the kind 
of soil or miscellaneous area at a specific location on the 
landscape. 

Individual soils on the landscape commonly merge 
gradually onto one another as their characteristics 
gradually change. To construct an accurate map, 
however, soil scientists must determine the boundaries 
between the soils. They can observe only a limited 
number of soil profiles. Nevertheless, these 
observations, supplemented by an understanding of the 
soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted color, texture, size, 
and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other 
features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the sail scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar soils 


in the same taxonomic class in other areas so that they 
could confirm data and assemble additional data based 
on experience and research. 

While the soil survey was in progress, samples of 
some of the soils in the area were collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpreted the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior of 
the soils under different uses. Interpretations for all of 
the soils were field tested through observation of the 
soils in different uses and under different levels of 
management. Some interpretations were modified to fit 
local conditions, and some new interpretations were 
developed to meet local needs. Data were assembled 
from other sources, such as research information, 
production records, and field experience of specialists. 
For example, data on crop yields under defined levels of 
management were assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot predict that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


General Soil Map Units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils or miscellaneous 
areas and some minor soils or miscellaneous areas. It is 
named for the major soils or miscellaneous areas. The 
soils or miscellaneous areas making up one unit can 
occur in other units but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils or miscellaneous areas can be identified on 
the map. Likewise, areas that are not suitable can be 
identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 

The general map units in this survey have been 
grouped into general kinds of landscape for broad 
interpretive purposes. Each of the broad groups and the 
map units in each group are described in the following 
pages. 


Soils on the Diablo Range 


Two map units are in this group. They make up about 
4 percent of the survey area. 

The soils in this group are dominantly on the upper 
and middle positions on the landscape. Elevation ranges 
from about 1,250 feet near the Tent Hills to about 3,473 
feet on Table Mountain, adjacent to Monterey County. 
Vegetation is dominantly annual grasses, forbs, shrubs, 
and trees. The average annual precipitation is 10 to 18 
inches, and the average annual temperature is 59 to 62 
degrees F. The average frost-free season is 200 to 240 
days. 

These soils are used mainly as rangeland, watershed, 
and wildlife habitat. 


1. Henneke-Wadesprings-Millsholm 


Shallow and moderately deep, moderately sloping to 
very steep, well drained soils that formed in residuum 
derived mainly from serpentine and sedimentary rock; on 
hills and mountains 


This map unit is on Table Mountain, in the 
southwestern corner of the survey area. 

This unit makes up about 1 percent of the survey area. 
It is about 33 percent Henneke soils, 31 percent 
Wadesprings soils, and 26 percent Millsholm soils. The 
remaining 10 percent is components of minor extent. 

Henneke soils are shallow and well drained. They 
formed in residuum derived from serpentine. Slope 
ranges from 5 to 50 percent. Typically, the profile is very 
gravelly clay loam and very gravelly clay over serpentine 
at a depth of 18 inches. 

Wadesprings soils are moderately deep and well 
drained. They formed in residuum derived from 
serpentine. Slope ranges from 15 to 75 percent. 
Typically, the profile is stony loam and cobbly clay loam 
over fractured serpentine, talc, and asbestos at a depth 
of 31 inches. 

Millsholm soils are shallow and well drained. They 
formed in residuum derived from sandstone. Slope 
ranges from 15 to 75 percent. Typically the profile is clay 
loam over sandstone at a depth of 17 inches. 

Of minor extent in this unit are moderately deep 
Vaquero soils that are clayey throughout, deep Altamont 
soils that are clayey throughout, and shallow Gaviota 
soils that are loamy throughout. 

This unit is used mainly as rangeland, watershed, and 
wildlife habitat. 

This unit is limited by the hazard of water erosion in 
the steeper areas. Slope limits access by livestock and 
results in overgrazing of the less sloping areas. The 
production of forage is limited on the Henneke and 
Millsholm soils by competition from brush and trees, by 
restricted rooting depth, and by restricted available water 
capacity. The Henneke soils are also limited by coarse 
rock fragments on the surface and an unfavorable 
calcium-to-magnesium ratio. 


2. Gaviota-Vaquero-Altamont 


Shallow to deep, moderately steep to very steep, well 
drained soils that formed in residuum derived from 
sedimentary rock; on hills and mountains 

This map unit is on the eastern side of the Diablo 
Range, in the southwestern corner of the survey area. 

This unit makes up about 3 percent of the survey area. 
It is about 31 percent Gaviota soils, 22 percent Vaquero 
soils, and 18 percent Altamont soils (fig. 3). The 
remaining 29 percent is components of minor extent. 
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Figure 3.—-Abrupt transition from Vaquero and Altamont clays, 15 to 50 percent slopes, in grassy areas, to Gaviota-Rock outcrop complex, 
50 to 75 percent slopes, In bushy areas. 


Gaviota soils are shallow and well drained. They 
formed in residuum derived from shale. Slope ranges 
from 50 to 75 percent. Typically, the profile is loam over 
sandstone at a depth of 12 inches. 

Vaquero soils are moderately deep and well drained, 
They formed in residuum derived from shale. Slope 
ranges from 15 to 75 percent. Typically, the profile is 
clay over shale at a depth of 36 inches. 

Altamont soils are deep and well drained. They formed 
in residuum derived from sandstone. Slope ranges from 
15 to 75 percent. Typically, the profile is clay over 
sandstone at a depth of 55 inches. 

Of minor extent in this unit are deep Sagaser soils that 
are on north-facing side slopes and are loam and clay 
loam, Rock outcrop on ridgetops, deep Kreyenhagen 
soils that are loam and clay loam, shallow Millsholm soils 
that are clay loam, and very shallow Dystric Lithic 
Xerochrepts near shale outcropping. 


This unit is used mainly as rangeland, watershed, and 
wildlife habitat. 

This unit is limited by the hazard of water erosion in 
the steeper areas. Slope limits access by livestock and 
results in overgrazing of the less sloping areas. The 
production of forage is limited by landslides on the 
Vaquero and Altamont soils and by competition from 
shrubs, restricted rooting depth, and restricted available 
water capacity on the Gaviota soils. This unit is difficult 
to fence. Excessive shrinking and swelling of the 
Vaquero and Altamont soils cause fenceposts to be 
lifted out of the ground. 


Solis mainly on the Kettleman and Kreyenhagen Hills 


Three map units are in this group. They make up 
about 14 percent of the survey area. 

The soils in this group are dominantly on the middle 
positions on the landscape. Elevation ranges from about 
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300 feet in the southeastern part of the Kettleman Hills 
to about 2,200 feet on Reef Ridge. Vegetation is 
dominantly annual grasses, forbs, and shrubs. The 
average annual precipitation is 5 to 7 inches, and the 
average annual temperature is 63 to 65 degrees F. The 
average annual frost-free season is 230 to 250 days. 

These soils are used mainly as rangeland and wildlife 
habitat. 


3. Delgado-Kettleman 


Shallow and moderately deep, well drained and 
somewhat excessively drained, moderately sloping to 
steep soils that formed in residuum derived trom 
sedimentary rock; on hills 


This map unit is on Reef Ridge and on the 
Kreyenhagen, Pyramid, and Tent Hills, on the western 
side of the Kettleman Plains. 

This unit makes up about 6 percent of the survey area. 
It is about 48 percent Delgado soils and 22 percent 
Kettleman soils. The remaining 30 percent is 
components of minor extent. 

Delgado soils are shallow and somewhat excessively 
drained. They formed in residuum derived from 
sandstone. Slope ranges from 5 to 30 percent. Typically, 
the profile is sandy loam over hard sandstone at a depth 
of 10 inches. 

Kettleman soils are moderately deep and well drained. 
They formed in residuum derived from sandstone or 
shale. Slope ranges from 5 to 50 percent. Typically, the 
profile is loam over sandstone at a depth of 39 inches. 

Of minor extent in this unit are deep Reefridge soils 
that are clayey throughout, Rock outcrop on hilltops, 
very shallow Lithic Torriorthents near shale outcroppings, 
moderately deep Mercey soils that are loam and clay 
loam, moderately deep Parkfield Variant soils that have a 
gravelly clay loam surface layer and a clay subsoil, and 
very deep Panoche soils that are loam. 

This unit is used mainly as wildlife habitat and for 
cattle and sheep grazing in winter and spring. 

The production of forage on this unit is limited by low 
rainfall and the hazard of erosion. The Delgado soils are 
also limited by shallow depth to rock and restricted 
available water capacity. 


4. Kettleman-Cantua-Mercey 


Moderately deep and deep, moderately well drained and 
somewhat excessively drained, sloping to steep soils 
that formed in residuum derived from sedimentary rock; 
on hills 

This map unit is on the Kettleman Hills. It is bordered 
on the west by the Kettleman Plains and on the east by 
the San Joaquin Vailey. 

This unit makes up about 7 percent of the survey area. 
It is about 42 percent Kettleman soils, 35 percent 
Cantua soils, and 18 percent Mercey soils. The 
remaining 5 percent is components of minor extent. 


Kettleman soils are moderately deep and well drained. 
They formed in residuum derived from sandstone. Slope 
ranges from 5 to 50 percent. Typically, the profile is loam 
over sandstone at a depth of 39 inches. 

Cantua soils are deep and somewhat excessively 
drained. They formed in residuum derived from 
sandstone. Slope ranges from 5 to 50 percent. Typically, 
the profile is coarse sandy loam over soft sandstone at a 
depth of 55 inches. 

Mercey soils are moderately deep and well drained. 
They formed in residuum derived from sandstone. Slope 
ranges from 5 to 50 percent. Typically, the profile is loam 
and clay loam over sandstone at a depth of 25 inches. 

Of minor extent are shallow Delgado soils that are 
sandy loam. 

This unit is used mainly as wildlife habitat and for 
cattle and sheep grazing in winter and spring. 

The production of forage is limited by low rainfall and 
the hazard of erosion. 


5. Delgado-Carollo 


Shallow and moderately deep, moderately sloping to 
moderately steep, well drained and somewhat 
excessively drained soils that formed in residuum derived 
from sedimentary rock; on hills 

This map unit is on the southeastern side of the 
Kettleman Hills. It is bordered on the east by the San 
Joaquin Valley. 

This unit makes up about 1 percent of the survey area. 
It is about 56 percent Delgado soils and 21 percent 
Carollo soils. The remaining 23 percent is components of 
minor extent. 

Delgado soils are shallow and somewhat excessively 
drained. They formed in residuum derived from 
sedimentary rock. Slope ranges from 5 to 30 percent. 
Typically, the profile is sandy loam over hard sandstone 
at a depth of 10 inches. 

Carollo soils are moderately deep and well drained. 
They formed in residuum derived from shale. Slope 
ranges from 5 to 20 percent. Typically, the profile is clay 
loam and clay over shale at a depth of 32 inches. It is 
saline-alkali throughout. 

Of minor extent in this unit are deep Cantua soils that 
are coarse sandy loam, moderately deep Kettleman soils 
that are loam, and very deep Avenal soils that are loam 
and clay loam. 

This unit is used mainly as wildlife habitat and for 
cattle and sheep grazing in winter and spring. 

The production of forage on this unit is limited by low 
rainfall, the hazard of erosion, and restricted available 
water capacity. It is also limited by shallow depth to rock 
in the Delgado soil and saline-alkali condition of the 
Carollo soil. 
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Soils on alluvial fans on the western side of the San 
Joaquin Valley 


Three map units are in this group. They make up 
about 10 percent of the survey area. 

The soils in this group are dominantly on the lower 
and middle positions on the landscape. Elevation ranges 
from about 200 feet east of Kettleman City near the rim 
of Tulare Lake basin to about 1,000 feet in the northern 
part of Sunflower Valley. Vegetation is dominantly annual 
grasses and forbs. The average annual precipitation is 6 
to 7 inches, and the average annual temperature is 63 to 
65 degrees F. The average frost-free season is 240 to 
275 days. 

These soils are used mainly as rangeland, for irrigated 
crops, and as wildlife habitat. 


6. Avenal-Panoche 


Very deep, nearly level to gently sloping, well drained 
soils that have a loam surface layer and formed in 
alluvium derived from sedimentary rock 

This map unit is in Sunflower Valley, near the 
southwestern corner of the survey area. Elevation 
ranges from about 650 to 1,000 feet. 

This unit makes up about 1 percent of the survey area. 
It is about 56 percent Avenal soils and 35 percent 
Panoche soils. The remaining 9 percent is components 
of minor extent. 

Avenal soils are very deep and well drained. They 
formed in alluvium derived from sedimentary rock. Slope 
is 0 to 5 percent. Typically, the surface layer is loam and 
the subsoil and substratum are clay loam to a depth of 
60 inches or more. 

Panoche soils are very deep and well drained. They 
formed in alluvium derived from sedimentary rock. Slope 
is 0 to 2 percent. Typically, the profile is loam to a depth 
of 60 inches or more. 

Of minor extent in this unit are Twisselman soils that 
are silty clay and Kimberlina soils that are fine sandy 
loam over loamy fine sand at a depth of more than 40 
inches. 

The northern part of this unit is used mainly as wildlife 
habitat and for cattle and sheep grazing in winter and 
spring, and the southern part is used mainly for irrigated 
crops. 

The production of forage is limited by low rainfall. 

The soils in this unit are well suited to irrigated crops. 
The Avenal soils are limited mainly by the hazard of 
water erosion and moderately slow permeability; 
therefore, the application of water should be regulated 
so that water does not stand on the surface and damage 
the crops. The Panoche soils have no major limitations. 


7. Panoche-Wasco 


Very deep, nearly level to gently sloping, well drained 
soils that have a loam or sandy loam surface layer and 
formed in alluvium derived from sedimentary rock; on 
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alluvial fans 


This map unit is on the Kettleman plains. It is bordered 
on the east by the Kettleman Hills and on the west by 
the Kreyenhagen and Pyramid Hills. Elevation ranges 
from about 400 to 1,000 feet. 

This unit makes up about 4 percent of the survey area. 
It is about 61 percent Panoche soils and 26 percent 
Wasco soils. The remaining 13 percent is components of 
minor extent. 

Panoche soils are very deep and well drained. They 
formed in alluvium derived from sedimentary rock. Slope 
is 0 to 2 percent. Typically, the profile is loam to a depth 
of 60 inches or more. 

Wasco soils are very deep and well drained. They 
formed in alluvium derived dominantly from sandstone. 
Slope is 0 to 5 percent. Typically, the profile is sandy 
loam to a depth of 60 inches or more. 

Of minor extent in this unit are gravel pits and gypsum 
quarries, Avenal soils that are loam and clay loam, 
Kimberlina soils that are fine sandy loam over loamy fine 
sand at a depth of more than 40 inches, Urban land, and 
Twisselman soils that are silty clay. 

This unit is used mainly for irrigated crops (fig. 4). 

The soils in this unit are well suited to irrigated crops. 
The Wasco soils are limited mainly by the hazard of 
erosion. The Panoche soils have no major limitations. 
Sprinkler irrigation is a suitable method of applying water. 
It permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. 


8. Wasco-Panoche-Westhaven 


Very deep, nearly leve/ to gently sloping, well drained 
and moderately well drained soils that have a loam or 
sandy loam surface layer and formed in alluvium derived 
from sedimentary rock; on alluvial fans 


This map unit is on the western side of the San 
Joaquin Valley. It is bordered on the west by the 
Kettleman Hills. Elevation ranges from about 200 to 700 
feet. 

This unit makes up about 5 percent of the survey area. 
It is about 30 percent Wasco soils, 28 percent Panoche 
soils, and 19 percent Westhaven soils. The remaining 23 
percent is components of minor extent. 

Wasco soils are very deep and well drained. They 
formed in alluvium derived mainly from sandstone. Slope 
is 0 to 5 percent. Typically, the profile is sandy loam to a 
depth of 60 inches or more. 

Panoche soils are very deep and well drained. They 
formed in alluvium derived mainly from sedimentary rock. 
Slope is 0 to 2 percent. Typically, the profile is loam to a 
depth of 60 inches or more. 

Westhaven Soils are very deep and moderately well 
drained. They formed in alluvium derived mainly from 
sedimentary rock. Slope is 0 to 5 percent. Typically, the 
surface layer is loam and the underlying material is 
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Figure 4.—Typical area of Panoche and Wasco solls along the California Aqueduct, near Kettleman City. 


stratified silt loam, silty clay loam, and silty clay. Loamy 
sand is below a depth of 84 inches. 

Of minor extent in this unit are Milham soils that have 
a sandy loam surface layer, a sandy clay loam subsoil, 
and a loam and silty clay loam substratum; Kimberlina 
soils that are fine sandy loam over loamy fine sand at a 
depth of more than 40 inches; and Twisselman soils that 
are silty clay. 

This unit is used mainly for irrigated crops. 

The soils in this unit are well suited to irrigated crops. 
The Wasco and Westhaven soils are limited mainly by 
the hazard of erosion. The Westhaven soils are also 
limited by a stratified profile that restricts permeability 
and drainage. The Panoche soils have no major 
limitations. Sprinkler irrigation is a suitable method of 
applying water. It permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of 
erosion. 


Saline-alkall soils on lower alluvial fans and basin 
rims In the San Joaquin Valley 


Three map units are in this group. They make up 
about 11 percent of the survey area. 

The soils in this group are dominantly on the lower 
positions on the landscape. Elevation ranges from about 
190 feet near the rim of Tulare Lake basin to about 500 
feet in the Sunflower Valley. Vegetation in uncultivated 
areas is dominantly annual grasses and forbs. The 
average annual precipitation is 6 to 8 inches, and the 
average annual temperature is 62 to 65 degrees F. The 
average frost-free season is 250 to 275 days. 

These soils are used mainly for irrigated row and field 
crops. 


9. Lethent 


Very deep, nearly level, moderately weil drained soils 
that have a clay loam surface layer and formed in 
alluvium derived from sedimentary rock; on lower alluvial 
fans and basin rims 
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This map unit is dominantly made up of Lemoore 
Naval Air Station, west of the Kings River and the rim of 
Tulare Lake basin. Part of the unit is also in Sunflower 
Valley. 

This unit makes up about 7 percent of the survey area. 
It is about 73 percent Lethent soils. The remaining 27 
percent is components of minor extent. 

Lethent soils are very deep and moderately well 
drained. They formed in alluvium derived from 
sedimentary rock. Slope is 0 to 1 percent. Typically, the 
surface layer is clay loam, the subsoil is clay and clay 
loam, and the substratum is sandy loam. 

Of minor extent in this unit are Panoche soils that are 
clay loam; Westhaven soils that have a clay loam 
surface layer and stratified clay, silty clay loam, and fine 
sandy loam underlying material; Urban jand, dominantly 
airstrips on Lemoore Naval Air Station; and Twisselman 
soils that are silty clay. 

This unit is used mainly for irrigated row and field 
crops. 

Lethent soils are saline-alkali; therefore, they are best 
suited to salt- and alkali-tolerant, drought-resistant crops. 
They are also limited by very slow permeability; 
therefore, the application of water should be regulated 
so that water does not stand on the surface and damage 
the crops. 


10. Lethent-Garces-Panoche 


Very deep, nearly level, well drained and moderately well 
drained soils that have a loam or clay loam surface layer 
and formed in alluvium derived from sedimentary and 
igneous rock; on lower alluvial fans and basin rims 


This map unit is on the western side of the San 
Joaquin Valley, in the southern part of the survey area. 

This unit makes up about 2 percent of the survey area. 
it is about 28 percent Lethent soils, 28 percent Garces 
soils, and 28 percent Panoche soils. The remaining 16 
percent is components of minor extent. 

Lethent soils are very deep and moderately well 
drained. They formed in alluvium derived from igneous 
and sedimentary rock. Slope is 0 to 1 percent. Typically, 
the surface layer is clay loam, the subsoil is clay and 
clay loam, and the substratum is sandy loam. 

Garces soils are very deep and well drained. They 
formed in alluvium derived from granitic rock. Slope is 0 
to 2 percent. Typically, the surface layer is loam, the 
subsoil is clay loam and sandy clay loam, and the 
substratum is stratified coarse sandy loam to clay loam. 

Panoche soils are very deep and well drained. They 
formed in alluvium derived from sedimentary rock. Slope 
is 0 to 1 percent. Typically, the profile is clay loam to a 
depth of 60 inches or more. 

Of minor extent in this unit are Westhaven soils that 
have a clay loam surface layer and stratified clay, silty 
clay loam, and fine sandy loam underlying material, and 
Twisselman soils that are silty clay. 
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This unit is used mainly for irrigated row and field 
crops. 

The soils in this unit are saline-alkali; therefore, they 
are best suited to salt- and alkali-tolerant, drought- 
resistant crops. The Lethent and Garces soils are also 
limited by very slow permeability; therefore, the 
application of water should be regulated so that water 
does not stand on the surface and damage the crops. 


11. Lethent-Excelsior 


Very deep, nearly level, well drained and moderately 

drained soils that have a fine sandy loam or sandy foam 

surface layer and formed in alluvium derived from 

igneous and sedimentary rock, on lower alluvial fans and 
asin rims 

This map unit is near the southeastern part of the rim 
of Tulare Lake basin, in the extreme southeastern part of 
the survey area. 

This unit makes up about 2 percent of the survey area. 
It is about 31 percent Lethent soils and 26 percent 
Excelsior soils. The remaining 43 percent is components 
of minor extent. 

Lethent soils are very deep and moderately well 
drained. They formed in alluvium derived from igneous 
and sedimentary rock. Slope is 0 to 1 percent. Typically, 
the surface layer is fine sandy loam, the subsoil is clay, 
and the substratum is loam and clay loam. 

Excelsior soils are very deep and well drained. They 
formed in alluvium derived from igneous and sedimentary 
rock. Slope is 0 to 1 percent. Typically, the surface layer 
is sandy loam and the underlying material is stratified 
loamy sand to silt loam. 

Of minor extent in this unit are Westhaven soils that 
have a clay loam surface layer and stratified clay, silty 
clay loam, and fine sandy loam underlying material; 
Twisselman soils that are silty clay; evaporation ponds; 
Sandridge soils that are loamy fine sand; and Garces 
soils that have a fine sandy loam and loam surface layer, 
a clay loam and sandy clay loam subsoil, and a stratified 
coarse sandy loam to sandy clay loam substratum. 

This unit is used mainly for irrigated row and field 
crops. 

The soils in this unit are saline-alkali; therefore, they 
are best suited to salt- and alkali-tolerant, drought- 
resistant crops. The soils are also limited by restricted 
permeability. The application of water should be 
regulated so that water does not stand on the surface 
and damage the crops. 


Saline-alkali soils that have a perched water table 
and are in basins and on low alluvial fans, alluvial 
plains, flood plains, and basin rims 


Three map units are in this group. They make up 
about 39 percent of the survey area. 

The soils in this group are dominantly on the lower 
positions on the landscape. Elevation ranges from about 
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178 feet in the Tulare Lake basin to about 235 feet near 
Dudley Ridge. Vegetation in uncultivated areas is 
dominantly annual grasses, forbs, and shrubs. The 
average annual precipitation is 6 to 8 inches, the 
average annual temperature is 63 to 65 degrees F. The 
average frost-free season is 250 to 275 days. 

These soils are used mainly for irrigated row and field 
crops. 


12. Gepford-Westcamp-Houser 


Very deep, nearly level, somewhat poorly drained and 
Poorly drained soils that formed in alluvium derived from 
igneous and sedimentary rock; in basins and on flood 
Plains and basin rims 

This map unit is on the western, eastern, and southern 
parts of the Tulare Lake. 

This unit makes up about 15 percent of the survey 
area. It is about 38 percent Gepford soils, 22 percent 
Westcamp Soils, and 22 percent Houser soils. The 
remaining 18 percent is of minor extent. 

Gepford soils are very deep and poorly drained. They 
formed in alluvium derived from igneous and sedimentary 
rock. Slope is 0 to 1 percent. Typically, the profile is clay 
with a clay loam or sandy substratum. A perched water 
table is at a depth of 2.5 to 4 feet. 

Westcamp soils are very deep and somewhat poorly 
drained. They formed in alluvium derived from igneous 
and sedimentary rock. Slope is 0 to 2 percent. Typically, 
the surface layer is loam and silt loam. The underlying 
material is stratified silt loam to clay. A perched water 
table is at a depth of 4 to 6 feet. 

Houser soils are very deep and somewhat poorly 
drained. They formed in alluvium derived from igneous 
and sedimentary rock. Slope is 0 to 1 percent. Typically, 
the surface layer is clay or fine sandy loam. The 
underlying material is clay or silty clay and has thin strata 
of silt loam. A perched water table is at a depth of 4 to 6 
feet. 

Of minor extent in this unit are Rambla soils that have 
a loamy sand surface layer and loamy fine sand, clay, 
and loamy sand underlying material; Homeland soils that 
have a fine sandy loam surface layer and stratified loamy 
sand to very fine sandy loam underlying material; 
Sandridge soils that are loamy fine sand; Lakeside soils 
that have a loam and fine sandy loam surface layer and 
stratified loam and clay loam underlying material; 
evaporation ponds; Armona soils that have a loam 
surface layer and stratified sand to clay loam underlying 
material; Grangeville soils that have a sandy loam and 
loam surface layer and stratified sandy loam to very fine 
sandy loam underlying material; and Boggs soils that 
have a sandy surface layer and sandy loam and fine 
sandy loam underlying material that has thin strata of 
clay loam. 

This unit is used mainly for irrigated row and fields 
crops. 


13 


The soils in this unit are saline-alkali; therefore, they 
are best suited to salt- and alkali-tolerant, drought- 
resistant crops. The soils are also limited by a perched 
water table, very long periods of flooding, and very slow 
permeability. It is difficult to leach the salts from the soil 
profile unless tile drainage is used to lower the water 
table. The application of water should be regulated so 
that water does not stand on the surface and damage 
the crops. 


13. Tulare 


Very deep, nearly level, somewhat poorly drained soils 
that formed in alluvium derived trom igneous and 
sedimentary rock; in the Tulare Lake basin 

This map unit is in the Tulare Lake basin, near the 
middle of the survey area. 

This unit makes up about 13 percent of the survey 
area. It is about 99 percent Tulare soils. 

Tulare soils are very deep and somewhat poorly 
drained. They formed in alluvium derived from igneous 
and sedimentary rock. Slope is 0 to 1 percent. Typically, 
the profile is clay throughout. A perched water table is at 
a depth of 4 to 6 feet. 

Of minor extent in this unit are areas of water, 
primarily the Kings and Tule Rivers. 

This unit is used mainly for irrigated row and fields 
crops. 

Tulare soils are saline-alkali; therefore, they are best 
suited to salt- and alkali-tolerant crops. They are also 
limited by a perched water table, very long periods of 
flooding, and very slow permeability. It is difficult to leach 
the salts from the soil unless tile drainage is used to 
lower the water table. The application of water should be 
regulated so that water does not stand on the surface 
and damage the crops. 


14. Armona-Lakeside-Grangeville 


Very deep, nearly level, somewhat poorly drained and 
poorly drained soils that formed in alluvium derived 
dominantly trom igneous and sedimentary rock; on basin 
tims, flood plains, alluvial plains, and alluvial fans 

This map unit is in the northern and northeastern parts 
of Tulare Lake and along the lower part of the Kings 
River. 

This unit makes up about 11 percent of the survey 
area. It is about 30 percent Armona soils, 12 percent 
Lakeside soils, and 11 percent Grangeville soils. The 
remaining 47 percent is components of minor extent. 

Armona soils are very deep and poorly drained. They 
formed in alluvium derived from igneous rock. Slope is 0 
to 1 percent. Typically, the surface layer is loam. The 
underlying material is stratified sand and clay loam. A 
perched water table is at a depth of 2.0 to 4.5 feet. 

Lakeside soils are very deep and somewhat poorly 
drained. They formed in alluvium derived from igneous 
and sedimentary rock. Slope is 0 to 1 percent. Typically, 
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the surface layer is foam and fine sandy loam. The 
underlying material! is stratified loam and clay loam. A 
perched water table is at a depth of 4 to 6 feet. 

Grangeville soils are very deep and somewhat poorly 
drained. They formed in alluvium derived from igneous 
rock. Slope is 0 to 1 percent. Typically, the surface layer 
is sandy loam and loam. The underlying material is 
Stratified sandy loam to very fine sandy loam. A perched 
water table is at a depth of 3 to 4 feet. 

Of minor extent in this unit are Vanguard soils that 
have a sandy loam surface layer and stratified fine sandy 
loam to sandy clay loam underlying material; Gepford 
and Pitco soils that have a clay surface layer and clay 
and clay loam underlying material; Lemoore soils that 
are sandy loam; Westcamp soils that have a loam or silt 
loam surface layer and stratified silt loam to clay 
underlying material; areas of water, primarily the Kings 
River, evaporation ponds, and reservoirs; Boggs soils 
that have a sandy loam surface layer and sandy loam 
and fine sandy loam underlying material that has thin 
Strata of clay loam; Urban land; Goldberg soils that have 
a loam surface layer, a clay loam and clay subsoil, and a 
clay loam and sandy clay loam substratum; Homeland 
soils that have a fine sandy loam surface layer and 
stratified loamy sand to very fine sandy loam underlying 
material; Nord soils that have a fine sandy loam surface 
layer and stratified fine sandy loam and very fine sandy 
loam underlying material; and Tulare Variant soils that 
have a clay surface layer over clay and fine sandy loam 
underlying material. 

This unit is used mainly for irrigated row and field 
crops. 

The soils in this unit are saline-alkali; therefore, they 
are best suited to salt- and alkali-tolerant, drought- 
resistant crops. They are also limited by a perched water 
table and a stratified profile. It is difficult to leach the 
salts from the profile unless tile drainage is used to lower 
the water table. The stratified profile restricts 
permeability and drainage. 


Solis on alluvial fans and flood plains in the middie 
of San Joaquin Valley 


Three map unit are in this group. They make up about 
22 percent of the survey are. 

The soils in this group are dominantly on the middle 
positions on the landscape. Elevation ranges from about 
200 feet near the Fresno Slough to about 300 feet in the 
northeastern corner of the survey area. Vegetation in 
uncultivated areas is dominantly annual grasses, forbs, 
and shrubs. The average annual precipitation is 7 to 9 
inches, and the average annual temperature is 61 to 63 
degrees F. The average frost-free season is 250 to 275 
days. 

These soils are used mainly for irrigated crops and 
pastures. 
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15. Nord 


Very deep, nearly level, well drained soils that formed in 
alluvium derived from igneous and sedimentary rock; on 
alluvial fans 


This map unit is in the northeastern and northern parts 
of the survey area. 

This unit makes up about 10 percent of the survey 
area. It is about 62 percent Nord soils. The remaining 38 
percent is components of minor extent. 

Nord soils are very deep and well drained. They 
formed in alluvium derived from igneous and sedimentary 
rock. Slope is 0 to 1 percent. Typically, the surface layer 
is fine sandy loam. The underlying material is stratified 
fine sandy loam and very fine sandy loam. About 30 
percent of the areas of the Nord soils are saline-alkaili. 

Of minor extent in this unit are Grangeville soils that 
have a fine sandy loam surface layer and stratified sandy 
loam and fine sandy loam underlying material; Kimberlina 
soils that are fine sandy loam over loamy fine sand at a 
depth of more than 40 inches; Urban land; Wasco soils 
that are sandy loam; Whitewolf soils that have a coarse 
sandy loam surface layer over sand underlying material; 
areas of water, primarily the Kings River; and Cajon soils 
that have a sandy loam surface layer over loamy sand 
and sand underlying material. 

This unit is used mainly for irrigated row and field 
crops and for fruits and nuts. Some areas are used for 
urban development. 

The main limitations for urban development are the 
saline-alkali areas, which are highly corrosive to steel 
and concrete, and moderately slow permeability, which 
can cause septic tank absorption fields to fail. 


16. Kimberlina-Garces 


Very deep, nearly level, well drained, saline-alkali soils 
that formed in alluvium derived dominantly from igneous 
and sedimentary rock; on alluvial fans 


This map unit is dominantly in the eastern part of the 
survey area. 

This unit makes up about 11 percent of the survey 
area. It is about 45 percent Kimberlina soils and 12 
percent Garces soils. The remaining 43 percent is 
components of minor extent. 

Kimberlina soils are very deep and well drained. They 
formed in alluvium derived from igneous and sedimentary 
rock. Slope is 0 to 2 percent. Typically, the profile is fine 
sandy loam to a depth of 60 inches or more. 

Garces soils are very deep and well drained. They 
formed in alluvium derived from granitic rock. Slope is 0 
to 2 percent. Typically, the surface layer is loam, the 
subsoil is clay loam and sandy clay loam, and the 
substratum is stratified coarse sandy loam to sandy clay 
loam. 

Of minor extent in this unit are Lakeside soils that 
have a clay loam surface layer and stratified sandy loam 
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to clay loam underlying material; Nord soils that have a 
fine sandy loam surface layer and stratified fine sandy 
loam and very fine sandy loam underlying material; 
Goldberg soils that have a loam and clay loam surface 
layer, a clay and clay loam subsoil, and a clay loam and 
sandy clay loam substratum; areas of water, primarily 
reservoirs and evaporation ponds; Excelsior soils that 
have a sandy loam surface layer and stratified loamy 
sand to silt loam underlying material; Corona soils that 
have a silt loam surface layer and a silty clay loam and 
loam subsoil over a sandy loam substratum; Grangeville 
soils that have a fine sandy loam surface layer and 
stratified sandy loam and fine sandy loam underlying 
material; Wasco soils that have a sandy loam profile; 
Westhaven soils that have a loam surface layer, 
Stratified underlying material of silt loam to silty clay, and 
loamy sand and sand underlying material. 


This unit is used mainly for irrigated crops and pasture. 


The soils in this unit are saline-alkali; therefore, they 
are best suited to salt- and alkali-tolerant, drought- 
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resistant crops. The Garces soils are also limited by very 
slow permeability. The application of water should be 
regulated so that water does not stand on the surface 
and damage the crops. 


17. Remnoy-Melga-Youd 


Shallow and very deep, nearly level, somewhat poorly 
Orained, saline-alkali soils that formed in alluvium derived 
from igneous and sedimentary rock; on food plains and 
alluvial fans 

This map unit is near Cross Creek, in the northeastern 
part of the survey area (fig. 5). 

This unit makes up about 1 percent of the survey area. 
It is about 38 percent Remnoy soils, 23 percent Melga 
soils, and 23 percent Youd soils. The remaining 16 
percent is components of minor extent. 

Remnoy soils are shallow and somewhat poorly 
drained. They formed in alluvium derived from igneous 
and sedimentary rock. Slope is 0 to 2 percent. Typically, 
the surface layer is very fine sandy loam and the subsoil 


Figure 5.—Area of Melga and Youd soils along Cross Creek. 
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is clay loam. The next layer is a hardpan that is 
cemented with lime and silica. Below this is stratified silt 
loam and sandy loam. 

Melga soils are very deep and somewhat poorly 
drained. They formed in alluvium derived from igneous 
and sedimentary rock. Slope is 0 to 2 percent. Typically, 
the surface layer is loam and silt loam and the subsoil is 
silty clay loam and clay loam. The next layer is clay loam 
that is weakly cemented with lime and silica. Below this 
are strata of fine sandy loam, very fine sandy loam, and 
silt loam. 

Youd soils are shallow and somewhat poorly drained. 
They formed in alluvium derived from igneous and 
sedimentary rock. Slope is 0 to 1 percent. Typically, the 
surface layer is fine sandy loam underlain by a hardpan. 
The underlying material is very fine sandy loam and 
sand. 


Of minor extent in this unit are Kimberlina soils that 
are fine sandy loam, Excelsior soils that have a sandy 
loam surface layer and stratified loamy sand to silt loam 
underlying material, and Wasco soils that are sandy 
loam. 

This unit is used mainly for irrigated crops and 
pastures. 

The soils in this unit are saline-alkali; therefore, they 
are best suited to salt- and alkali-tolerant, drought- 
resistant crops. They are also limited by brief periods of 
flooding and very slow or slow permeability. The 
application of water should be regulated so that water 
does not stand on the surface and damage the crops. 
The cemented layers can be ripped and shattered to 
increase the effective rooting depth and improve internal 
drainage. 


Detailed Soil Map Units 
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The map units delineated on the detailed maps with 
this survey represent the soils or miscellaneous areas in 
the survey area. The map unit descriptions in this 
section, along with the maps, can be used to determine 
the suitability and potential of a unit for specific uses. 
They also can be used to plan the management needed 
for those uses. More information on each map unit is 
given under ‘Use and Management of the Soils.” 

A map unit delineation on a map represents an area 
dominated by one or more major kinds of soil or 
miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant 
soils or miscellaneous areas. Within a taxonomic class 
there are precisely defined limits for the properties of the 
soils. On the landscape, however, the soils and 
miscellaneous areas are natural phenomena, and they 
have the characteristic variability of all natural 
phenomena. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of other taxonomic classes. Consequently, every 
map unit is made up of the soils or miscellaneous areas 
for which it is named and some “included” areas that 
belong to other taxonomic classes. 

Most included soils and miscellaneous areas have 
properties similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting, or 
similar, inclusions. They may or may not be mentioned in 
the map unit description. Other included soils and 
miscellaneous areas, however, have properties and 
behavior divergent enough to affect use or to require 
different management. These are called contrasting, or 
dissimilar, inclusions. They generally are in small areas 
and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting 
soils or miscellaneous areas are identified by a special 
symbol on the maps. The included areas of contrasting 
soils or miscellaneous areas are mentioned in the map 
unit descriptions. A few included areas may not have 
been observed, and consequently they are not 
mentioned in the descriptions, especially where the 
pattern was so complex that it was impractical to make 
enough observations to identify all the soils and 
miscellaneous areas on the landscape. 


The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the landscape 
into segments that have similar use and management 
requirements. The delineation of such landscape 
segments on the map provides sufficient information for 
the development of resource plans, but if intensive use 
of small areas is planned, onsite investigation to 
precisely define and locate the soils and miscellaneous 
areas is needed. The smallest area delineated on the 
soil maps is about 5 acres in highly contrasting areas 
and about 15 acres in less contrasting areas. 

An identifying symbol precedes the map unit name in 
the map unit descriptions. Each description includes 
general facts about the unit and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying layers, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying layers. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Westhaven loam, 0 to 2 
percent slopes, is one of several phases in the 
Westhaven series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
complexes or undifferentiated groups. 

A complex consists of two or more soils or 
miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown separately 
on the maps. The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all areas. 
Kettleman-Cantua complex, 30 to 50 percent slopes, is 
an example. 

An undifferentiated group is made up of two or more 
soils or miscellaneous areas that could be mapped 
individually but are mapped as one unit because similar 


18 


interpretations can be made for use and management. 
The pattern and proportion of the soils or miscellaneous 
areas in a mapped area are not uniform. An area can be 
made up of only one of the major soils or miscellaneous 
areas, or it can be made up of all of them. Vaquero and 
Altamont clays, 15 to 50 percent slopes, is an 
undifferentiated group in this survey area. An 
undifferentiated group is recognized by use of the word 
“and” between the components in the map unit name. 

This survey includes miscellaneous areas. Such areas 
have little or no soil materia! and support little or no 
vegetation. Pits and dumps is an example. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see ‘‘Summary of tables’) 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils or 
miscellaneous areas. 


Map Unit Descriptions 


101—Armona loam, partially drained. This very 
deep, poorly drained, saline-alkali soil is on basin rims 
and flood plains. It formed in alluvium derived dominantly 
from igneous and sedimentary rock. Slope is 0 to 1 
percent. Elevation is 190 to 250 feet. The average 
annual precipitation is 7 to 8 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 250 to 275 days. 

Typically, the surface layer is dark gray and gray loam 
about 14 inches thick. The upper 11 inches of the next 
layer is gray and light gray loam and sandy loam, and 
the lower part to a depth of 30 inches is gray clay loam. 
Below this, to a depth of 36 inches, is a buried surface 
layer of olive gray loam. The upper 5 inches of the 
underlying material is olive gray silt loam, and the lower 
part to a depth of 60 inches or more is light gray sand. 
In some areas the surface layer is sandy loam or clay 
loam. Mottles are in all layers below a depth of 9 inches. 
The soil is calcareous between depths of 9 and 41 
inches and is saline-alkali throughout. 

Included in this unit are small areas of Boggs sandy 
loam, Homeland fine sandy loam, and Vanguard sandy 
loam that have been partially drained. Also included are 
small areas of soils, on the Tulare Lake basin rim and 
the Kings River flood plain, that are subject to rare 
periods of flooding. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Armona soil is moderately slow. 
Available water capacity is very low to moderate 
because the salinity of the soil varies from one area to 
another. Effective rooting depth of the crops commonly 
grown in the area is limited by a perched water table that 
is at a depth of 2.0 to 4.5 feet. This soil is considered to 
be partially drained because of the presence of dams 
and reservoirs in the Sierra Nevada, pumping from the 
water table, the use of tile and interceptor drains, and 
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filling and leveling of the sloughs in the vicinity. Runoff is 
very slow, and the hazard of water erosion is slight. This 
soil is protected from flooding by large flood control 
structures. 

Most areas of this unit are used for irrigated crops, 
mainly barley and cotton. A few areas are used for hay 
and pasture and for urban development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is timited mainly by the saline-alkali 
condition of the soil, wetness, and the stratified profile. 
Tile drainage can be used if a suitable outlet is available. 
The amount of salts present, the type of stratification, 
the crop planted, and the reclamation procedures used 
affect the yields of crops on this unit. 

If this unit is used for irrigated crops, salinity influences 
the choice of crops. Intensive management is required to 
reduce the salinity and maintain soil productivity. The 
content of toxic salts is reduced by leaching, applying 
proper amounts of soil amendments, and returning crop 
residue to the soil. Gypsum, sulfur, and sulfuric acid can 
be used to reclaim the soil in this unit. Lime should be 
present in the surface layer if sulfur or sulfuric acid is 
added. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the moderately slow 
permeability of the soil, the length of runs should be 
adjusted to permit adequate infiltration of water. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

If this unit is used for hay and pasture, the main 
limitations are the saline-alkali condition of the soil and 
wetness. Use of proper stocking rates, pasture rotation, 
and restricted grazing during wet periods helps to keep 
the pasture in good condition. 

The concentration of salts and alkali in the surface 
layer limits the production of plants suitable for hay and 
pasture. Leaching the saits from the surface layer is 
limited by wetness. Salt-tolerant species are most 
suitable for planting. Gypsum, sulfur, and sulfuric acid 
can be used to reclaim the soil. Lime should be present 
in the surface layer if sulfur or sulfuric acid is added. 

Proper drainage and irrigation water management 
reduce the concentration of salts. Irrigation water can be 
applied by the border and sprinkler methods. 

If this unit is used for urban development, the main 
limitations are wetness and the saline-alkali condition of 
the soil. 

Wetness causes septic tank absorption fields to fail. 
Deep drainage reduces the problem of wetness. Tile 
drains can be used if a suitable outlet is available. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate resistant concrete should be used. 
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Landscaping plants that tolerate wetness and 
droughtiness should be selected if irrigation and drainage 
are not provided. Drainage is needed for best results of 
most lawn grasses, shade trees, ornamental trees, 
shrubs, vines, and vegetable gardens. Procedures that 
can be used to reclaim the soil include application of 
gypsum and adequate leaching of salts. 

This map unit is in capability unit Illw-6 (17), irrigated, 
and capability subclass Vllw (17), nonirrigated. 


102—Avenal loam, 0 to 5 percent slopes. This very 
deep, well drained, nearly level to gently sloping soil is 
on alluvial fans. It formed in alluvium derived dominantly 
from sedimentary rock. The native vegetation is mainly 
annual grasses and forbs. Elevation is 500 to 900 feet. 
The average annual precipitation is 6 to 7 inches, the 
average annual air temperature is 63 to 64 degrees F, 
and the average frost-free period is 240 to 260 days. 

Typically, the surface layer is brown loam about 8 
inches thick. The subsoil is grayish brown clay loam 
about 28 inches thick. The substratum to a depth of 61 
inches or more is grayish brown clay loam. 

Included in this unit are small areas of Kettleman loam 
that has slopes of as much as 10 percent, Panoche 
loam, and Twisselman silty clay. Also included are small 
areas of soils, in Sunflower Valley and on Kettleman 
Plain, that are subject to rare periods of flooding. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Avenal soil is moderately slow. 
Available water capacity is high to very high. Effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of erosion is moderate. 

Most areas of this unit are used as rangeland and for 
wildlife habitat. A few areas are used for irrigated crops. 

This unit is well suited to use as rangeland. The 
production of forage is limited by low precipitation. The 
amount of forage produced depends mainly on the 
distribution of the seasonal precipitation. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the soil from 
erosion. Leaving sufficient plant cover on the soil helps 
to control erosion and encourages the production of 
forage. Correct placement of salt and supplemental feed 
helps to distribute livestock grazing and prevent 
overgrazing. Watering troughs and tanks should be 
provided for livestock because of the limited supply of 
water. To prevent wildfires, firebreaks should be disked 
early in summer, before the annual grasses dry out. 

The characteristic plant community on this unit is 
mainly red brome, filaree, soft chess, foxtail fescue, and 
allscale saltbush. 

This unit is well suited to irrigated crops. It is limited 
mainly by the hazard of water erosion and moderately 
slow permeability. Erosion is reduced if fall grain is 
seeded early, stubble-mulch tillage is used, and tillage 
and seeding are the contour or across the slope. 
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Diversions and grassed waterways may be needed. 
Waterways should be shaped and seeded to perennial 
grass. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the moderately slow 
permeability of the soil, the application of water should 
be regulated so that water does not stand on the surface 
and damage the crops. A cropping system that includes 
crop rotation and the return of crop residue to the soil 
conserves moisture, helps to maintain tilth and fertility, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

If this unit is used for homesite development, the main 
limitations are the moderately slow permeability and the 
hazard of water erosion. The moderately slow 
permeability can cause septic tank absorption fields to 
fail. This limitation can be overcome by increasing the 
size of the absorption field. 

The risk of erosion is increased if the soil is left 
exposed during site development. Revegetation of 
disturbed areas as soon as possible reduces the risk of 
erosion. Structures to divert runoff are needed if 
buildings and roads are constructed. Mulch, fertilizer, and 
irrigation are needed to establish lawn grasses and other 
small-seeded plants. 

This map unit is in capability unit Ile-1 (17), irrigated, 
and capability subclass Vile (17), nonirrigated. 


103—Boggs sandy loam, partially drained. This very 
deep, somewhat poorly drained, saline-alkali soil is on 
alluvial plains. It formed in alluvium derived dominantly 
from igneous and sedimentary rock. Slope is 0 to 1 
percent. The vegetation in areas not cultivated is mainly 
annual grasses and forbs. Elevation is 190 to 250 feet. 
The average annual precipitation is 7 to 8 inches, the 
average annual air temperature is 63 to 64 degrees F, 
and the average frost-free period is 250 to 275 days. 

Typically, the surface layer is light brownish gray and 
grayish brown sandy loam about 15 inches thick. The 
underlying material to a depth of 60 inches or more is 
dominantly stratified, light olive gray, light brownish gray, 
and grayish brown sandy loam and fine sandy loam. In 
some areas thin layers of gray, dark gray, and light gray 
sand to clay loam are below a depth of 38 inches. 
Mottles are in some layers below a depth of 30 inches. 
The soil is calcareous below a depth of 6 inches, and it 
is saline-alkali throughout. 

Included in this unit are small areas of Armona loam, 
Houser clay, Lemoore sandy loam, and Westcamp loam 
that have been partially drained. Also included are small 
areas of Boggs sandy loam in which the amount of salts 
has been significantly reduced by partial reclamation and 
small areas of soils that are subject to rare periods of 
flooding. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Boggs soil is moderate. Available 
water capacity is very low to low. Effective rooting depth 
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of the crops commonly grown in the area is limited by a 
perched water table that is at a depth of 36 to 48 inches. 
This unit is considered to be partially drained because of 
the presence of dams and reservoirs in the Sierra 
Nevada, pumping from the water table, use of tile and 
interceptor drains, and the filling and leveling of the 
sloughs in the vicinity. Runoff is very slow, and the 
hazard of water erosion ts slight. 

Most areas of this unit are used for irrigated crops, 
mainly barley and cotton. A few areas are used for hay 
and pasture and for homesite development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil, wetness, and a stratified profile. Tile 
drainage can be used if a suitable outlet is available. 

Intensive management is required to reduce the 
salinity and maintain soil productivity. The amount of 
salts present, the degree of stratification, the crops 
planted, and the reclamation procedures used affect the 
yield of crops on this soil. The content of toxic salts is 
reduced by leaching, applying proper amounts of soil 
amendments, and returning crop residue to the soil. 
Gypsum, sulfur, and sulfuric acid are among the soil 
amendments that can be used to reclaim the soil in this 
unit. If sulfur or sulfuric acid is used, lime should be 
present in the surface layer. 

A cropping system that includes crop rotation and the 
return of crop residue to the soil or the regular addition 
of other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. Crops 
respond to nitrogen and phosphorus. Furrow, border, 
and sprinkler irrigation systems are suited to this unit. 

If this unit is used for hay and pasture, the main 
limitations are the saline-alkali condition of the soil and 
wetness. The concentration of salts and alkali in the 
surface layer limits the production of plants suitable for 
hay and pasture. Salt-tolerant species are most suitable 
for planting. Leaching the salts from the surface layer is 
limited by wetness. Proper drainage and irrigation water 
management reduce the concentration of salts. Gypsum, 
sulfur, and sulfuric acid are among the soil amendments 
that can be used to reclaim the soil in this unit. If sulfur 
or sulfuric acid is used, lime should be present in the 
surface layer. 

Irrigation water can be applied by the sprinkler and 
border methods. Leveling helps to insure the uniform 
application of water. Proper stocking rates, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition. Use of nitrogen and 
phosphorus promotes good growth of forage plants. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
for homesite development are wetness and the saline- 
alkali condition of the soil. Deep drainage reduces 
wetness. Tile drainage can be used if a suitable outlet is 
available. Plants that tolerate wetness and droughtiness 
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should be selected if irrigation and drainage are not 
provided. 

The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
returning plant residue to the soil. Selection of adapted 
vegetation is critical for the establishment of lawns, 
shrubs, trees, and vegetable gardens. The risk of erosion 
is increased if the soil is left exposed during site 
development. 

Moderate permeability and wetness increase the 
possibility of failure of septic tank absorption fields. 
Community sewage systems are needed to prevent 
contamination of water supplies as a result of wetness. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. 

This map unit is in capability unit I!lw-6 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


104—Cajon sandy loam. This very deep, somewhat 
excessively drained soil is on alluvial fans. It formed in 
alluvium derived dominantly from igneous and 
sedimentary rock. Slope is 0 to 1 percent. Elevation is 
210 to 285 feet. The average annual precipitation is 7 to 
8 inches, the average annual air temperature is 62 to 63 
degrees F, and the average frost-free period is 250 to 
265 days. 

Typically, the surface layer is pale brown sandy loam 
about 11 inches thick. The upper 49 inches of the 
underlying material is pale brown loamy sand, and the 
lower part to a depth of 70 inches is light brownish gray 
sand. In some areas the surface layer is fine sandy loam 
or loamy sand. 

Included in this unit are small areas of a Cajon sandy 
loam that is calcareous, small areas of soils that are 
subject to rare periods of flooding, a Kimberlina fine 
sandy loam that has a sandy substratum, Nord fine 
sandy loam, Wasco sandy loam, and soils that are 
slightly affected by alkali. Also included are small areas 
of a Kimberlina fine sandy loam that is saline-alkali and a 
Lemoore sandy loam that has been partially drained. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Cajon soil is rapid. Available water 
capacity is low to moderate. Effective rooting depth is 60 
inches or more, but roots are mainly in the upper 8 to 15 
inches of the soil. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. 

This unit is used mainly for irrigated crops and for fruit 
and nuts. Some areas are used for homesite 
development. 

This unit is suited to irrigated crops. It is limited mainly 
by the low to moderate available water capacity and 
rapid permeability. These limitations can be 
compensated for by irrigating the soil in this unit more 
frequently than the surrounding soils. The slightly alkali- 
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affected areas can easily be treated by applications of 
gypsum and by adequate leaching. 

Sprinkler irrigation is a suitable method of applying 
water. If furrow irrigation is used, water should be applied 
at frequent intervals and runs should be short. The 
method of irrigation used generally is governed by the 
crop grown. 

A cropping system that includes crop rotation or cover 
crops and the return of crop residue to the soil 
conserves moisture, maintains tilth, and controls erosion. 
Crops respond to nitrogen and phosphorus. 

This unit is poorly suited to homesite development. It 
is limited mainly by the sandy texture of the soil. The risk 
of erosion is increased if the soil is left exposed during 
site development. Revegetating disturbed areas helps to 
control soil blowing. 

Because the soil is rapidly permeable, effluent from 
septic tank absorption fields can contaminate ground 
water. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage. 

This map unit is in capability unit Ills-4 (17), irrigated, 
and capability subclass Vlls (17), nonirrigated. 


105—Cantua coarse sandy loam, 5 to 15 percent 
slopes. This deep, somewhat excessively drained, 
moderately sloping to rolling soil is on hills. It formed in 
residuum derived dominantly from sandstone. The native 
vegetation is mainly annual grasses, forbs, and shrubs. 
Elevation is 500 to 1,500 feet. The average annual 
precipitation is 5 to 7 inches, the average annual air 
temperature is 64 to 65 degrees F, and the average 
frost-free period is 230 to 250 days. 

Typically, the Cantua soil is grayish brown and light 
brownish gray coarse sandy loam about 55 inches thick. 
It is underlain by light brownish gray, soft, calcareous 
sandstone. 

Included in this unit are small areas of Cantua coarse 
sandy loam that has slopes of as much as 30 percent, 
Kettleman loam, and Delgado sandy loam and Rock 
outcrop on hilltops. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Cantua soil is moderately rapid. 
Available water capacity is low to moderate. Effective 
rooting depth is 40 to 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for barley or cotton 
and for urban development. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall and the hazard of 
erosion. The amount of forage produced depends mainly 
on the seasonal precipitation. Overgrazing or a 
succession of dry years can result in a decrease in 
desirable grasses and shrubs. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the soil from 
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erosion. Adequate plant cover should be left on the soil 
to reduce erosion and help sustain forage production. 
Correct placement of salt and supplemental feed helps 
to distribute grazing and prevent overgrazing. Water 
troughs and tanks are needed for livestock because of 
the limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, fescue, filaree, and aliscale saltbush. 

This unit is suited to irrigated crops. It is limited mainly 
by steepness of slope, the moderately rapid permeability, 
and the hazard of erosion. Sprinkler irrigation is a 
suitable method of applying water. Use of this method 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. 

Tillage should be kept to a minimum, and it should be 
on the contour or across the slope. Soil blowing is 
reduced by planting crops in alternate strips and at right 
angle to the prevailing wind. 

A cropping system that includes crop rotation and 
maintains residue on or near the surface reduces runoff, 
reduces soil blowing, and helps to maintain soil tilth and 
organic matter content. Crops respond to nitrogen and 
phosphorus. 

This unit is poorly suited to urban development. The 
main limitations are steepness of slope, shallow depth to 
soft rock, the hazard of erosion in the steeper areas, and 
the moderately rapid permeability. 

Only the part of the site that is used for construction 
should be disturbed. The deep cuts needed to provide 
essentially level building sites can expose bedrock. The 
risk of erosion is increased if the soil is left exposed 
during site development. Topsoil can be stockpiled and 
used to reclaim these areas. Revegetating disturbed 
areas around construction sites as soon as possible 
helps to control soil blowing. 

Steepness of slope is a concern in installing septic 
tank absorption fields. If the density of housing is 
moderate to high, community sewage systems are 
needed to prevent contamination of water supplies as a 
result of seepage. Effluent from absorption fields can 
surface in areas downslope and create a hazard to 
health. Absorption lines should be installed on the 
contour. Structures to divert runoff are needed if 
buildings and roads are constructed. Establishing and 
maintaining plant cover can be achieved through proper 
shaping of the slopes, fertilizing, seeding, and mulching. 

This map unit is in capability unit [Ve-4 (15), irrigated, 
and capability subclass Vile (15), nonirrigated. 


106—-Cantua coarse sandy loam, 15 to 30 percent 
slopes. This deep, somewhat excessively drained soil is 
on hilly uplands. It formed in residuum derived 
dominantly from sandstone. The native vegetation is 
mainly annual grasses, forbs, and shrubs. Elevation is 
500 to 1,500 feet. The average annual precipitation is 5 
to 7 inches, the average annual air temperature is 64 to 
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65 degrees F, and the average frost-free period is 230 to 
250 days. 

Typically, the Cantua soil is grayish brown and light 
brownish gray coarse sandy loam about 55 inches thick. 
It is underlain by light brownish gray, soft, calcareous 
sandstone. 

Included in this unit are small areas of Cantua coarse 
sandy loam that has slopes of as little as 5 percent or as 
much as 50 percent, Kettleman loam that has slopes of 
as much as 50 percent, and Delgado gravelly sandy 
loam, Delgado sandy loam, and Rock outcrop on 
hilltops. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Cantua soil is moderately rapid. 
Available water capacity is low to moderate. Effective 
rooting depth is 40 to 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

Most areas of this unit are used as rangeland and for 
wildlife habitat. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall and the hazard of 
erosion. Forage production is mainly dependent upon the 
seasonal precipitation. 

Proper grazing use is essential on this unit. 
Overgrazing or a succession of dry years can result in a 
decrease in the production of desirable grasses and 
shrubs. Livestock grazing should be managed to protect 
the soil from erosion. Adequate plant cover should be 
left on the soil to reduce erosion and to help sustain 
production of forage. Correct placement of salt and 
supplemental feed helps to distribute grazing and 
prevent overgrazing. Water troughs and tanks are 
needed for livestock because of the limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, fescue, filaree, and allscale saltbush. 

This map unit is in capability subclass Vlie (15), 
nonirrigated. 


107—Carollo clay loam, 5 to 20 percent slopes. 
This moderately deep, well drained, saline-alkali soil is 
on hills. It is undulating to rolling. It formed in residuum 
derived dominantly from shale. The native vegetation is 
mainly sparse stands of annual grasses, forbs, and 
shrubs. Elevation is 300 to 700 feet. The average annual 
precipitation is 6 to 7 inches, the average annual air 
temperature is 64 to 65 degrees F, and the average 
frost-free period is 230 to 250 days. 

Typically, the surface layer is pale brown clay loam 
about 2 inches thick. The subsoil is yellowish brown and 
brown clay about 17 inches thick. The substratum is 
variegated olive gray and very dark gray clay loam about 
13 inches thick. It is underlain by variegated light olive 
gray and very dark gray shale. A layer of clear, highly 
fractured crystalline gyspum 1/8 to 1/2 inch thick 
overlies the substratum in most areas. Mottles are in all 
layers below a depth of 19 inches. This soil is saline- 
alkali throughout. 
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Included in this unit are small areas of Kettleman 
loam, Cantua coarse sandy loam, Mercey loam, Delgado 
sandy loam on hilltops, Avenal loam on toe slopes, and 
a soil that has slopes of as much as 30 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Carollo soil is very slow. Available 
water capacity is very low. Effective rooting depth is 20 
to 40 inches. Runoff is rapid, and the hazard of water 
erosion is moderate. 

This unit is used as rangeland and for wildlife habitat. 

This unit is poorly suited to use as rangeland. The 
production of forage is limited by low rainfall, the saline- 
alkali condition of the soil, and the hazard of erosion. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Removal of the plant cover by overgrazing or 
operating off-road vehicles on this unit can result in 
deterioration of the native plant community and 
increased erosion. Because of the saline-alkali condition 
of the soil, adequate plant cover should be left on the 
soil to reduce erosion and help sustain forage 
production. Correct placement of salt and supplemental 
feed helps to distribute grazing and prevent overgrazing. 
Livestock watering troughs and tanks are needed 
because of the limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, filaree, allscale saltbush, and fescue. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


108—Corona silt loam. This very deep, moderately 
well drained soil is on alluvial fans. It formed in alluvium 
derived dominantly from igneous and sedimentary rock. 
Slope is 0 to 2 percent. Elevation is 240 to 280 feet. The 
average annual precipitation is 8 to 9 inches, the 
average annual air temperature is 62 to 64 degrees F, 
and the average frost-free period is 250 to 275 days. 

Typically, the surface layer is gray and grayish brown 
silt loam about 25 inches thick. The upper 17 inches of 
the subsoil is gray and grayish brown silty clay loam, and 
the lower 13 inches is pale brown loam. The substratum 
to a depth of 64 inches or more is light yellowish brown 
sandy loam. The soil is calcareous to a depth of 55 
inches. In some areas the surface layer is silty clay loam. 

Included in this unit are small areas of a Kimberlina 
fine sandy loam that has a sandy substratum, Lakeside 
clay loam that has been drained, Meiga silt loam, Nord 
fine sandy loam, Remnoy very fine sandy loam, and 
Whitewolf coarse sandy loam. Also included are small 
areas of a soil that is similar to this Corona soil but is 
saline-alkali. Included areas make up about 15 percent 
of the total acreage. 

Permeability of this Corona soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is slight. 
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Most areas of this unit are used for irrigated crops, 
mainly alfalfa, barley, cotton, corn, and wheat. Among 
the other crops grown are almonds, walnuts, peaches, 
and grapes. Some areas are used for homesite 
development. 

This unit is well suited to irrigated crops. It is limited 
mainly by the slow permeability. Because of this 
limitation, the application of water should be regulated so 
that water does not stand on the surface and damage 
crops. Furrow, border, and sprinkler irrigation systems 
are suited to this unit. The method used generally is 
governed by the crop grown. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Growing cover crops in nontilled orchards increases the 
penetration of water and helps to contro! dust. All crops 
respond to phosphorus; most crops except legumes 
respond to nitrogen. 

If this unit is used for homesite development, the main 
limitation is the slow permeability. 

Slow permeability can cause septic tank absorption 
fields to fail. This limitation can be overcome by 
increasing the size of the absorption field. 

Mulch, fertilizer, and irrigation are needed to establish 
Jawn grasses and other small-seeded plants. 

This map unit is in capability unit [ls-3 (17), irrigated, 
and capability subclass |Vs-3 (17), nonirrigated. 


109—Delgado sandy loam, 5 to 15 percent slopes. 
This shallow, somewhat excessively drained soil is on 
hills. It is moderately sloping to rolling. It formed in 
residuum derived dominantly from sandstone or shale. 
The native vegetation is mainly annual grasses, forbs, 
and shrubs. Elevation is 500 to 1,500 feet. The average 
annual precipitation is 5 to 7 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 230 to 250 days. 

This soil is light brownish gray sandy loam about 10 
inches deep over hard, white, calcareous sandstone. It is 
calcareous below a depth of 1.5 inches. In some areas 
the surface layer is loam. 

Included in this unit are small areas of Cantua coarse 
sandy loam, Delgado gravelly sandy loam, and Delgado 
sandy loam that have slopes of as much as 30 percent, 
Kettleman loam, Mercey loam, Reefridge clay, and Rock 
outcrop on hilltops. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Delgado soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 7 to 20 inches. Runoff is medium, and the 
hazard of water erosion is high. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for irrigated crops. 
This unit is poorly suited to use as rangeland. The 

production of forage is limited by low precipitation, 
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shallow depth to rock, the very low available water 
capacity, and the hazard of erosion. 

Proper grazing use is essential on this unit. Removal 
of the plant cover by overgrazing or operating off-road 
vehicles on this unit can result in the deterioration of the 
native plant community and increased erosion. Livestock 
grazing should be managed to protect the soil from 
erosion. Adequate plant cover should be left on the soil 
to help control erosion and sustain forage production. 
Correct placement of salt and supplemental feed helps 
to distribute grazing and prevent overgrazing. Water 
troughs and tanks are necessary for livestock because 
of the limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, foxtail fescue, filaree, and allscale 
saltbush. 

This unit is poorly suited to irrigated crops. The main 
limitations are the shallow depth to hard rock, the very 
low available water capacity, and the hazard of erosion. 
Sprinkler irrigation is a suitable method of applying water. 
Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. A cropping system that maintains crop 
residue on or near the surface conserves moisture, 
maintains tilth, and controls erosion. Tillage should be 
kept to a minimum. All tillage should be on the contour 
or across the slope. 

This map unit is in capability subclass Vile (15), 
irrigated and nonirrigated. 


110—Delgado sandy loam, 15 to 30 percent slopes. 
This shallow, somewhat excessively drained, hilly soil is 
on uplands. It formed in residuum derived dominantly 
from sandstone or shale. The native vegetation is mainly 
annual grasses, forbs, and shrubs. Elevation is 500 to 
1,500 feet. The average annual precipitation is 5 to 7 
inches, the average annual air temperature is 64 to 65 
degrees F, and the average frost-free period is 230 to 
250 days. 

This soil is light brownish gray sandy loam about 10 
inches thick. It is underlain by hard, white, calcareous 
sandstone. The soil is calcareous below a depth of 2 
inches. In some areas the surface layer is loam. 

Included in this unit are small areas of Cantua coarse 
sandy loam, Delgado gravelly sandy loam, and Delgado 
sandy loam that have slopes of as little as 5 percent, 
Kettleman loam, Mercey loam, Reefridge clay, and Rock 
outcrap on hilltops. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Delgado soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 7 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

This unit is poorly suited to use as rangeland. The 
production of forage is limited by low precipitation, the 
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shallow depth to rock, the very low available water 
capacity, and the hazard of erosion. 

Proper grazing use is essential on this unit. Removal 
of the plant cover by overgrazing or operating off-road 
vehicies on the unit can result in the deterioration of the 
native plant community and increased erosion. Livestock 
grazing should be managed to protect the soil from 
erosion. Adequate plant cover should be left on the soil 
to reduce erosion and help sustain forage production. 
Correct placement of salt and supplemental feed helps 
to distribute grazing and prevent overgrazing. Water 
troughs and tanks are necessary for livestock because 
of the limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, foxtail fescue, filaree, and allscale 
saltbush. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


111—Delgado gravelly sandy loam, 15 to 30 
percent slopes. This shallow, somewhat excessively 
drained soil is on hills. It formed in residuum derived 
from sandstone or shale. The native vegetation is mainly 
annua! grasses, forbs, and shrubs. Elevation is 500 to 
1,500 feet. The average annual precipitation is 5 to 7 
inches, the average annual air temperature is 64 to 65 
degrees F, and the average frost-free period is 230 to 
250 days. 

This soil is light brownish gray gravelly sandy loam 
about 10 inches thick. It is underlain by hard, white, 
calcareous sandstone. This soil is calcareous below a 
depth of 2 inches. In some areas the surface layer is 
gravelly loam. 

Included in this unit are small areas of Cantua coarse 
sandy loam, Delgado sandy loam that has slopes of as 
little as 5 percent, Kettleman loam, Mercey loam, 
Reefridge clay, and Rock outcrop on hilltops. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Delgado soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 7 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 
This unit is poorly suited to use as rangeland. The 
production of forage is limited by low precipitation, the 

shallow depth to rock, the very low available water 
capacity, the hazard of erosion, and the gravelly texture. 

Proper grazing use is essential on this unit. Removal 
of the plant cover by overgrazing or operating off-road 
vehicles on the unit can result in deterioration of the 
native plant community and severe erosion. Livestock 
grazing should be managed to protect the soil from 
erosion. Adequate plant cover should be left on the soil 
to reduce erosion and help sustain forage production. 
Correct placement of salt and supplemental feed helps 
to distribute grazing and prevent overgrazing. Water 
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troughs and tanks are needed because of the limited 
water supply. 

The characteristic plant community on this unit is 
mainly red brome, foxtail fescue, filaree, and allscale 
saltbush. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


112—Excelslor sandy loam. This very deep, well 
drained, saline-alkali soil is on alluvial fans. It formed in 
alluvium derived dominantly from igneous and 
sedimentary rock. Slope is 0 to 1 percent. Elevation is 
205 to 275 feet. The average annual precipitation is 7 to 
8 inches, the average annual air temperature is 62 to 63 
degrees F, and the average frost-free period is 240 to 
270 days. 

Typically, the surface layer is light brownish gray sandy 
loam about 8 inches thick. The upper 12 inches of the 
underlying material is light brownish gray sandy loam, the 
next 6 inches is pale brown loamy sand, and the lower 
part to a depth of 60 inches or more is light gray silt 
loam. The soil is calcareous below a depth of 8 inches, 
and it is saline-alkali in some parts. In some areas the 
surface layer is fine sandy loam. 

Included in this unit are small areas of Garces loam, 
Melga silt loam, Remnoy very fine sandy loam, and Youd 
fine sandy loam. Also included are small areas of 
Kimberlina and Nord fine sandy foams that are saline- 
alkali and soils that are subject to rare periods of 
flooding. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Excelsior soil is moderate to a 
depth of 26 inches and slow below this depth. Available 
water capacity is low to high because the salinity of the 
soil differs from one area to another. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. 

This unit is used for irrigated crops and homesite 
development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil and the slowly permeable silt loam 
layer. 

If this unit is irrigated, salinity influences the choice of 
crops. The amount of salts present, the crops planted, 
and the reclamation procedures used affect the yield of 
crops. The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Intensive management 
is required to reduce the salinity and maintain soil 
productivity. Gypsum is among the soil amendments that 
can be used to reclaim the soil in this unit. If the saline- 
alkali condition is significantly reduced by reclamation, 
the permeability and available water capacity increase. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
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and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the slow permeability of 
the soil, the application of water should be regulated so 
that water does not stand on the surface and damage 
the crops. 

If this unit is used for homesite development, the main 
limitations are the saline-alkali condition of the soil and 
the slow permeability. The saline-alkali condition of the 
soil causes high corrosivity to steel and concrete. 
Treated steel pipe and sulfate-resistant concrete should 
be used. The content of toxic salts is reduced by 
leaching, applying proper amounts of soil amendments, 
and returning plant residue to the soil. Selection of 
adapted vegetation is critical for the establishment of 
lawns, shrubs, trees, and vegetable gardens. 

The slow permeability can cause septic tank 
absorption fields to fail. Use of sandy backfill for the 
trench and long absorption lines helps to compensate 
for this limitation. The risk of erosion is increased if the 
soil is left exposed during site development. 

This map unit is in capability unit |ls-6 (17), irrigated, 
and capability subclass Vis (17), nonirrigated. 


113—Garces loam. This very deep, well drained, 
saline-alkali soil is on alluvial fans. It formed in alluvium 
derived dominantly from granite. Slope is 0 to 2 percent. 
Elevation is 210 to 250 feet. The average annual 
precipitation is 7 to 8 inches, the average annual air 
temperature is 62 to 63 degrees F, and the average 
frost-free period is 250 to 265 days. 

Typically, the surface layer is gray fine sandy loam 
about 1 inch thick. The subsurface layer is light gray 
loam about 8 inches thick. The subsoil is gray and 
grayish brown clay loam and sandy clay loam about 13 
inches thick. The upper 24 inches of the substratum is 
light gray and pale yellow sandy loam and coarse sandy 
loam, the next 9 inches is light gray sandy clay loam, 
and the lower part to a depth of 60 inches or more is 
very pale brown fine sandy loam. Yellowish brown 
mottles are below a depth of 37 inches. The soil is 
calcareous below a depth of 9 inches. All of the layers 
are alkali, and most are saline. In some areas the 
subsurface layer is fine sandy loam. 

Included in this unit are small areas of Corona silt 
loam, Excelsior sandy loam, a Goldberg loam that has 
been drained, a Kimberlina fine sandy loam that is 
saline-alkali, and dark colored soils, in low-lying areas, 
that are not saline-alkali in the upper 20 inches. Also 
included are small areas of Cajon sandy loam, a 
Lakeside clay loam that has been drained, and Wasco 
sandy loam, and small areas of soils that are subject to 
rare periods of flooding. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Garces soil is very slow. Available 
water capacity is low to high because the salinity of the 
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soil differs from one area to another. Effective rooting 
depth is 60 inches or more. Runoff is very slow, and the 
hazard of water erosion is slight. 

This unit is used mainly for irrigated crops and for hay 
and pasture. It is also used for homesite development. 

This unit is suited to irrigated crops that are salt- and 
alkali-tolerant. It is limited mainly by the clay loam and 
sandy clay loam subsoil and the high content of alkali. 
The amount of saits present, the crop planted, and the 
reclamation procedures used affect the yields of crops 
on this unit. 

if this unit is used for irrigated crops, salinity influences 
the choice of crops. Intensive management is required to 
reduce the salinity and maintain soil productivity. 
Subsoiling improves the water intake rate and allows 
salts to leach downward. Gypsum can be used to 
reclaim the soil. If the saline-alkali condition is 
significantly reduced by reclamation, the permeability and 
available water capacity increase. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the soil, applications of water should be regulated so 
that water does not stand on the surface and damage 
crops. 

A cropping system that includes crop rotation and the 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

This unit is suited to hay and pasture. The main 
limitations are the very slow permeability and the high 
content of alkali. 

Practices that can be used to reclaim the soil in this 
unit include application of gypsum and adequate 
leaching of the salts. Subsoiling opens up the soil and 
allows water and salts to pass through. Salt-tolerant 
plants are most suitable for planting. Use of proper 
stocking rates, pasture rotation, and restricted grazing 
during wet periods helps to keep the pasture in good 
condition and to protect the soil from erosion. Use of 
nitrogen and phosphorus promotes good growth of 
forage plants. 

Irrigation water can be applied by the border and 
sprinkler methods. Leveling helps to insure the uniform 
application of water. 

If this unit is used for homesite development, the main 
limitations are the saline-alkali condition of the soil and 
the very slow permeability. The saline-alkali condition of 
the soil causes high corrosivity to steel and concrete. 
Treated steel pipe and sulfate resistant concrete should 
be used. The content of toxic salts is reduced by 
leaching, applying proper amounts of soil amendments, 
and returning plant residue to the soil. Selection of 
adapted vegetation is critical for the establishment of 
lawns, shrubs, trees, and vegetable gardens. 

The very slow permeability can cause septic tank 
absorption fields to fail. Use of sandy backfill for the 
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trench and long absorption lines helps to compensate 
for this limitation. 

This map unit is in capability unit Ills-6 (17), irrigated, 
and capability subclass Vils (17), nonirrigated. 


114—Gaviota-Rock outcrop complex, 50 to 75 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly shrubs, annual grasses, and 
forbs. Elevation is 1,300 to 2,900 feet. The average 
annual precipitation is 10 to 16 inches, the average 
annual air temperature is 59 to 62 degrees F, and the 
average frost-free period is 200 to 230 days. 

This unit is 65 percent Gaviota loam and 20 percent 
Rock outcrop. The calcareous soil does not differ in use 
and management from the Gaviota soil. The components 
of this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Gaviota loam 
and Rock outcrop that have slopes of as little as 15 
percent and Millsholm clay loam. Also included are small 
areas of Altamont clay, Kreyenhagen loam, Sagaser 
loam, Vaquero clay, and Wadesprings stony loam. 
Included areas make up about 15 percent of the total 
acreage. 

The Gaviota soil is shallow and well drained. It formed 
in residuum derived dominantly from sandstone or shale. 
Typically, the soil is light yellowish brown loam about 12 
inches deep. It is underlain by dark gray sandstone. 
About 30 percent of this unit is a similar included soil 
that is calcareous throughout. 

Permeability of the Gaviota soil is moderately rapid. 
Available water capacity is very low to low. Effective 
rooting depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

Rock outcrop consists of exposed areas of sandstone 
or shale. 

This unit is used as rangeland, watershed, and wildlife 
habitat. 

This unit is poorly suited to use as rangeland. The 
production of forage is limited by the restricted effective 
rooting depth, the very low to low available water 
capacity, the presence of shrubs, and the hazard of 
water erosion. Slope limits access by livestock and 
results in overgrazing of the less sloping areas. Reducing 
the amount of brush available as fuel reduces the risk of 
wildfires. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Leaving sufficient pliant cover on the soil helps 
to control erosion and encourages the production of 
forage. Correct placement of salt and supplemental feed 
helps to distribute livestock grazing and prevent 
overgrazing. Watering troughs and tanks should be 
provided for livestock because of the limited supply of 
water. 
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The characteristic plant community on this unit is 
mainly manzanita, black sage, chamise, red brome, and 
California buckwheat. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


115—Gepford clay, partially drained. This very 
deep, poorly drained, saline-alkali soil is on flood plains. 
It formed in alluvium derived dominantly from igneous 
and sedimentary rock. Slope is 0 to 1 percent. Elevation 
is 200 to 250 feet. The average annual precipitation is 6 
to 7 inches, the average annual air temperature is 63 to 
64 degrees F, and the average frost-free period is 250 to 
260 days. 

Typically, the surface layer is gray and dark gray clay 
about 25 inches thick. The upper 13 inches of the 
underlying material is olive and light gray clay, and the 
lower part to a depth of 60 inches or more is light olive 
gray and pale yellow clay loam. Mottles are present in all 
layers. The soil is calcareous and saline-alkali 
throughout. 

Included in this unit are small areas of Armona loam, 
Goldberg loam, Houser clay, Lakeside loam, Pitco clay, 
and Vanguard sandy loam that have been partially 
drained. Also included are small areas of Gepford clay 
that has a sandy substratum and has been partially 
drained, Lethent clay loam, and small areas of soils that 
are subject to rare periods of flooding. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Gepford soil is very slow. Available 
water capacity is low to high because the salinity of the 
soil varies from one area to another. Effective rooting 
depth of the crops commonly grown in the area is limited 
by a perched water table that is at a depth of 30 to 48 
inches. This soil is considered to be partially drained 
because of the presence of dams and reservoirs in the 
Sierra Nevada, pumping from the water table, use of tile 
and interceptor drains, and the filling and leveling of the 
sloughs in the vicinity. Runoff is ponded, and the hazard 
of water erosion is slight. The soil is subject to very long 
periods of flooding in January through March. 

This unit is used mainly for irrigated crops. It is also 
used for hay and pasture and for homesite development. 
This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. !t is limited mainly by the saline-alkali 
condition of the soil, wetness, the very slow permeability, 
and very long periods of flooding in years of above 

normal precipitation. 

If this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 
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The risk of flooding is reduced by the use of levees, 
canals, and diversions. Tile drainage can be used if a 
suitable outlet is available. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the soil, the application of water should be regulated 
so that water does not stand on the surface and damage 
the crops. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

If this unit is used for hay and pasture, the main 
limitations are the saline-alkali condition of the soil, 
wetness, and very long periods of flooding in years of 
above normal precipitation. The concentration of salts 
and alkali in the surface layer limits the production of 
plants suitable for hay and pasture. Salt-tolerant species 
are most suitable for planting. Leaching the salts from 
the surface layer is limited by wetness. Proper drainage 
and irrigation water management reduce the 
concentration of salts. Gypsum, sulfur, and sulfuric acid 
are among the soil amendments that can be used to 
reclaim the soil in this unit. If sulfur or sulfuric acid is 
used, lime should be present in the surface layer. The 
risk of flooding is reduced by the use of levees, canals, 
and diversions. 

Irrigation water can be applied by the sprinkler and 
border methods. Leveling helps to insure the uniform 
application of water. Proper stocking rates, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. Use of nitrogen and phosphorus 
promotes good growth of forage plants. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
for homesite development are wetness, the saline-alkali 
condition of the soil, the very slow permeability, a high 
potential for shrinking and swelling, and very long 
periods of flooding in years of above normal 
precipitation. 

Deep drainage reduces wetness. Tile drainage can be 
used if a suitable outlet is available. Plants that tolerate 
wetness and droughtiness should be selected if irrigation 
and additional drainage are not provided. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning plant residue 
to the soil. Selection of adapted vegetation is critical for 
the establishment of lawns, shrubs, trees, and vegetable 
gardens. 

The very slow permeability and wetness increase the 
possibility of failure of septic tank absorption fields. Use 
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of sandy backfill for the trench and long absorption lines 
helps to compensate for these limitations. 

The effects of shrinking and swelling can be minimized 
by using proper engineering designs and by backfilling 
with material that has low shrink-swell potential. 

The risk of flooding is reduced by the use of levees, 
canals, and diversions. 

This map unit is in capability unit IIlw-6 (17), irrigated, 
and capability subclass Viw (17), nonirrigated. 


116—Gepford clay, sandy substratum, partially 
drained. This very deep, poorly drained, saline-alkali soi 
is in basins. It formed in alluvium derived dominantly 
from igneous and sedimentary rock. Slope is 0 to 1 
percent. Elevation is 185 to 195 feet. The average 
annual! precipitation is 6 to 7 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 260 to 275 days. 

Typically, the surface layer is gray and dark gray clay 
25 inches thick. The upper 17 inches of the underlying 
material is olive and light gray clay, and the lower part to 
a depth of 60 inches or more is light gray and white fine 
sand. Mottles are in all layers. This soil is calcareous and 
saline-alkali throughout. In some areas the surface layer 
is silty clay. 

Included in this unit are small areas of Armona loam, 
Gepford clay, Homeland fine sandy loam, Tulare clay, 
Vanguard sandy loam, and Westcamp loam, all of which 
have been partially drained. Also included are areas of 
soils that have a sandy substratum at a depth of less 
than 40 inches and small areas of soils that are subject 
to rare periods of flooding. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Gepford soil is very slow. Available 
water capacity is low to high because the salinity of the 
soil differs from one area to another. Effective rooting 
depth of the crops commonly grown in the area is limited 
by a perched water table that is at a depth of 30 to 48 
inches. This soil is considered to be partially drained 
because of the presence of dams and reservoirs in the 
Sierra Nevada, pumping from the water table, use of tile 
and interceptor drains, and the filling and leveling of the 
sloughs in the vicinity. Runoff is ponded, and the hazard 
of water erosion is slight. This soil is subject to very long 
periods of flooding in January through March. 

This unit is used for irrigated alfalfa, barley, cotton, 
safflower, and wheat. 

This unit is best suited to irrigated, salt- and alkali- 
tolerant crops. It is limited mainly by the saline-alkali 
condition of the soil, wetness, a sandy substratum, very 
slow permeability, and very long periods of flooding in 
years of above normal precipitation. If the soil is 
irrigated, salinity influences the choice of crops. Intensive 
management is required to reduce the salinity and 
maintain soil productivity. The content of toxic salts is 
reduced by leaching, applying proper amounts of soil 
amendments, and returning crop residue to the soil. 
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Among the practices that can be used to reclaim the soil 
are applying gypsum and adequately leaching the salts. 

Tile drainage can be used if a suitable outlet is 
available. The risk of flooding is reduced by the use of 
levees, canals, and diversions. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the soil, the application of water should be regulated 
so that water does not stand on the surface and damage 
the crops. The length of runs should be adjusted to 
permit adequate infiltration of water. 

Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

This map unit is in capability unit Illw-6 (17), irrigated, 
and capability subclass Vlw (17), nonirrigated. 


117—Goldberg loam, drained. This very deep, saline- 
alkali soil is on alluvial plains and flood plains. It formed 
in alluvium derived dominantly from igneous and 
sedimentary rock. Slope is 0 to 2 percent. Elevation is 
205 to 225 feet. The average annual precipitation is 7 to 
8 inches, the average annual air temperature is 64 to 65 
degrees F, and the average frost-free period is 250 to 
275 days. 

Typically, the surface layer is gray loam and clay loam 
6 inches thick. The upper 26 inches of the subsoil is 
gray, dark gray, and olive gray clay, and the lower 6 
inches is gray clay loam. The substratum to a depth of 
60 inches or more is light olive gray clay loam and sandy 
clay loam. Mottles are in some layers below a depth of 6 
inches. This soil is calcareous below a depth of 6 inches. 
It is saline-alkali in some part of the profile. 

Included in this unit are small areas of Cajon sandy 
loam, Garces loam, Kimberlina and Nord fine sandy 
loams that are saline-alkali, and Whitewolf coarse sandy 
loam. Also included are small areas of a Goldberg loam 
that has been partially drained and a Lakeside clay loam 
that has been drained and small areas of soils that are 
not subject to flooding. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Goldberg soil is very slow. 
Available water capacity is low to high because the 
salinity of the soil differs from one area to another. 
Effective rooting depth is 60 inches or more. Runoff is 
very slow, and the hazard of water erosion is slight. This 
soil is subject to rare periods of flooding in years of 
abnormally high precipitation. 

This unit is used mainly for irrigated crops. It is also 
used for hay and pasture and as homesites. 

This unit is best suited to irrigated, salt- and alkali- 
tolerant crops. It is limited mainly by the saline-alkali 
condition of the soil and the very slow permeability. The 
amount of salts present, the crops planted, and the 
reclamation procedures used affect the yield of crops on 
this soil. If the saline-alkali condition is significantly 
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reduced by reclamation, the permeability and available 
water capacity increase. Intensive management is 
required to reduce the salinity and maintain soil 
productivity. Content of toxic salts can be reduced by 
leaching, applying proper amounts of soil amendments, 
and returning crop residue to the soil. Gypsum, sulfur, 
and sulfuric acid are among the soil amendments that 
can be used to reclaim the soil. If sulfur or sulfuric acid is 
used, lime should be present in the surface layer. 

Because of the very slow permeability of the soil in 
this unit, the application of water should be regulated so 
that water does not stand on the surface and damage 
the crops. Furrow, border, and sprinkler irrigation 
systems are suited to this unit. Tilth and fertility can be 
improved by returning crop residue to the soil. Crops 
respond to nitrogen and phosphorus. 

If this unit is used for hay and pasture, the main 
limitation is the saline-alkali condition of the soil. The 
concentration of salts and alkali in the surface layer 
limits the production of hay and pasture plants. Drainage 
and good management of irrigation water reduce the 
concentration of salts. Salt-tolerant species are most 
suitable for planting. Grazing when the soil is wet results 
in compaction of the surface layer, poor tilth, and 
excessive runoff. 

If this unit is used for homesite development, the main 
limitations are the very slow permeability, the saline-alkali 
condition of the soil, and the hazard of flooding. The 
very slow permeability can cause septic tank absorption 
fields to fail. Absorption lines should be placed below the 
very slowly permeable layer. Increasing the size of the 
absorption area helps to compensate for the very slow 
permeability. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. The content 
of toxic salts can be reduced by leaching, applying 
proper amounts of soil amendments, and returning plant 
residue to the soil. Selection of adapted vegetation is 
critical for the establishment of lawns, shrubs, trees, and 
vegetable gardens. The risk of flooding can be reduced 
by the use of levees, canals, and diversions. 

This map unit is in capability unit Illw-6 (17), irrigated, 
and capability subclass VIlw (17), nonirrigated. 


118—Goldberg loam, partially drained. This very 
deep, somewhat poorly drained, saline-alkali soil is on 
alluvial plains and flood plains. it formed in alluvium 
derived dominantly from igneous and sedimentary rock. 
Slope is 0 to 2 percent. Elevation is 210 to 215 feet. The 
average annual precipitation is 7 to 8 inches, the 
average annual air temperature is 64 to 65 degrees F, 
and the average frost-free period is 250 to 275 days. 

Typically, the surface layer is gray loam about 4 inches 
thick. The upper 20 inches of the subsoil is gray clay 
loam, and the lower 20 inches is gray, dark gray, and 
olive gray clay. The substratum to a depth of 60 inches 
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or more is light olive gray clay loam and sandy clay 
loam. Mottles are in all layers below a depth of 4 inches. 
The soil is calcareous below a depth of 4 inches, and it 
is saline-alkali in some parts. In some areas the surface 
layer is clay loam. 

Included in this unit are small areas of Armona loam, 
Gepford clay, Lakeside loam, Lemoore sandy loam, and 
Vanguard sandy loam that have been drained and 
Grangeville sandy loam that is saline-alkali. Also included 
are smail areas of soils that are not subject to flooding. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Goldberg soil is very slow. 
Available water capacity is low to high, because the level 
of salinity differs from one area to another. Effective 
roating depth of the crops commonly grown in the area 
is limited by a perched water table that is at a depth of 
36 to 72 inches. This soil is considered to be partially 
drained because of the presence of dams and reservoirs 
in the Sierra Nevada, pumping from the water table, use 
of tile and interceptor drains, and the filling and leveling 
of the sloughs in the vicinity. Runoff is very slow, and the 
hazard of water erosion is slight. This soil is subject to 
rare periods of flooding in years of abnormally high 
precipitation. 

This unit is used mainly for irrigated crops. It is also 
used for hay and pasture and as homesites. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil, wetness, and the very slow 
permeability. Tile drainage can be used if a suitable 
outlet is available. 

!f this unit is irrigated, salinity influences the choice of 
crops. Content of toxic salts can be reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Gypsum, sulfur, and 
sulfuric acid are among the soil amendments that can be 
used to reclaim the soil. If sulfur or sulfuric acid is used, 
lime should be present in the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

Furrow, border, and sprinkler systems are suited to 
this unit. Because of the very slow permeability of the 
soil, the length of runs should be adjusted to permit 
adequate infiltration of water. 

If this unit is used for hay and pasture, the main 
limitations are the saline-alkali condition of the soil and 
wetness. The concentration of salts and alkali in the 
surface layer limits the production of plants suitable for 
hay and pasture. Salt-tolerant species are most suitable 
for planting. Leaching the salts from the surface layer is 
limited by wetness. Drainage and irrigation water 
management reduce the concentration of salts. Gypsum, 
sulfur, and sulfuric acid are among the soil amendments 
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that can be used to reclaim the soil in this unit. If sulfur 
or sulfuric acid is used, lime should be present in the 
surface layer. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. Use 
of nitrogen and phosphorus promotes good growth of 
forage plants. 

Irrigation water can be applied by the border and 
sprinkler methods. Leveling helps to insure the uniform 
application of water. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
for homesite development are wetness, the very slow 
permeability, the saline-alkali condition of the soil, and 
the hazard of flooding. Deep drainage reduces wetness. 
Tile drainage can be used to reduce wetness if a 
suitable outlet is available. Plants that tolerate wetness 
and droughtiness should be selected if irrigation and 
additional drainage are not provided. 

The very slow permeability and wetness increase the 
possibility of failure of septic tank absorption fields. Use 
of sandy backfill for the trench and long absorption lines 
helps to compensate for these limitations. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. 

The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
returning plant residue to the soil. Selection of adapted 
vegetation is critical for the establishment of lawns, 
shrubs, trees, and vegetable gardens. The risk of 
flooding can be reduced by the use of levees, canais, 
and diversions. 

This map unit is in capability unit Ilw-6 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


119—Grangeville sandy loam, saline-alkali. This 
very deep, somewhat poorly drained soil is on alluvial 
fans and flood plains. It formed in alluvium derived 
dominantly from igneous rock. Slope is 0 to 1 percent. 
Elevation is 190 to 230 feet. The average annual 
precipitation is 7 to 8 inches, the average annual air 
temperature is 63 to 64 degrees F, and the average 
frost-free period is 250 to 275 days. 

Typically, the surface layer is dark gray sandy loam 
and loam about 14 inches thick. The underlying material 
to a depth of 60 inches or more is stratified light olive 
gray, olive gray, gray, and pale olive sandy loam, fine 
sandy loam, and very fine sandy loam. In some areas 
the surface layer is fine sandy loam. Mottles are in all 
layers below a depth of 21 inches. The soil is calcareous 
above a depth of 49 inches. It is saline-alkali throughout. 

Included in this unit are small areas of Armona loam, 
Lakeside loam, Vanguard sandy loam, and Grangeville 
fine sandy loam, saline-alkali, that have been partially 
drained. Also included are smal] areas of a Boggs sandy 


30 


loam, a Lemoore sandy loam, and a Gepford clay that 
have been partially drained and a Nord fine sandy loam 
that is saline-alkali and small areas of soils that are not 
subject to flooding. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Grangeville soil is moderate. 
Available water capacity is low to moderate because the 
salinity of the soil differs from one area to another. 
Effective rooting depth for crops commonly grown in the 
area is limited by a perched water table that is at a 
depth of 36 to 48 inches. Runoff is slow, and the hazard 
of water erosion is slight. This soil is subject to rare 
periods of flooding in years of abnormally high 
precipitation. 

This unit is used mainly for irrigated barley and cotton. 
It is also used for hay and pasture and urban 
development. 

This unit is suited to irrigated crops that are salt- and 
alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil and wetness. Intensive management 
is required to reduce the salinity and maintain soil 
productivity. The content of toxic salts is reduced by 
leaching, applying proper amounts of soil amendments, 
and returning crop residue to the soil. Gypsum, sulfur, 
and sulfuric acid can be used to reclaim the soil in this 
unit. Lime should be present in the surface layer if sulfur 
or Sulfuric acid is added. Tile drainage can be used if a 
suitable outlet is available. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. A cropping system that includes crop 
rotation and return of crop residue to the soil or regular 
addition of other organic matter improves fertility, 
reduces crusting, and increases the water intake rate. 
Crops respond to nitrogen and phosphorus. 

If this unit is used for hay and pasture, the main 
limitations are the saline-alkali condition of the soil and 
wetness. Use of proper stocking rates, pasture rotation, 
and restricted grazing during wet periods helps to keep 
the pasture in good condition. 

The concentration of salts and alkali in the surface 
layer limits the production of plants suitable for hay and 
pasture. Salt-tolerant species are most suitable for 
planting. Leaching the salts from the surface layer is 
limited by wetness. Proper drainage and irrigation water 
management reduce the concentration of salts. Irrigation 
water can be applied by the border and sprinkler 
methods. 

If this unit is used for urban development, the main 
limitations are wetness, the saline-alkali condition of the 
soil, and the hazard of flooding. 

Wetness causes septic tank absorption fields to fail. 
Deep drainage reduces the problem of wetness. Tile 
drains can be used if a suitable outlet is available. 

Drainage is needed for best results with most lawn 
grasses, shade trees, ornamental trees, shrubs, vines, 
and vegetable gardens. Plants that tolerate wetness and 
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droughtiness should be selected if irrigation and drainage 
are not provided. 

The saline-alkali condition of the soit causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate resistant concrete should be used. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning plant residue 
to the soil. The risk of flooding can be reduced by the 
use of levees, canals, and diversions. 

The risk of erosion is increased if the soil is left 
exposed during site development. Revegetation of 
disturbed areas as soon as possible reduces the risk of 
erosion. 

This map unit is in capability unit Ilw-6 (17), irrigated, 
and capability subclass Viw (17), nonirrigated. 


120—Grangeville fine sandy joam, partially drained. 
This very deep, somewhat poorly drained soil is on 
alluvial fans and flood plains. It formed in alluvium 
derived dominantly from igneous rock. Slope is 0 to 1 
percent. Elevation is 210 to 285 feet. The average 
annual precipitation is 7 to 8 inches, the average annual 
air temperature is 63 to 64 degrees F, and the average 
frost-free period is 250 to 275 days. 

Typically, the surface layer is grayish brown fine sandy 
loam about 10 inches thick. The underlying material to a 
depth of 60 inches or more is stratified light gray, light 
brownish gray, pale brown, and very pale brown sandy 
loam and fine sandy loam. In some areas the surface 
layer is sandy loam. Mottles are in all layers below a 
depth of 21 inches. 

Included in this unit are small areas of Nord fine sandy 
loam, a Vanguard sandy loam that has been partially 
drained, Whitewolf coarse sandy loam, a Kimberlina fine 
sandy loam that is saline-alkali, and Wasco sandy loam. 
Also included are small areas of soils that are subject to 
rare periods of flooding. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Grangeville soil is moderately 
rapid. Available water capacity is moderate to high. 
Effective rooting depth for crops commonly grown in the 
area may be limited by a water table that is perched at a 
depth of more than 48 inches. This soil is considered to 
be partially drained because of the dams and reservoirs 
in the Sierra Nevada, pumping from the water table, the 
use of tile and interceptor drains, and filling and leveling 
of the sloughs in the vicinity. Runoff is slow, and the 
hazard of water erosion is slight. This soil is protected 
from flooding by large flood control structures. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa, barley, corn, cotton, and wheat. Among 
the other crops grown are peaches and walnuts. Some 
areas are used for homesite development. 

This unit is well suited to irrigated crops. It is limited 
mainly by wetness. Deep-rooted crops are suited to 
areas where the drainage is adequate or where a 
drainage system has been installed. 
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Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Applications of irrigation water should 
be adjusted to the available water capacity, the water 
intake rate, and the crop needs to avoid overirrigating 
and leaching of plant nutrients. 

A cropping system that includes crop rotation or cover 
crops and the return of crop residue to the soil 
conserves moisture and helps to maintain tilth and 
fertility. Generally, all crops respond to phosphorus and 
all crops except legumes respond to nitrogen. 

If this unit is used for homesite development, the main 
limitation is wetness, which can cause septic tank 
absorption fields to fail. Deep drainage reduces the 
problem of wetness. 

Mulch, fertilizer, and irrigation are needed to establish 
lawn grasses and other small-seeded plants. The risk of 
erosion is increased if the soil is left exposed during site 
development. Revegetation of disturbed areas as soon 
as possible reduces the risk of erosion. 

This map unit is in capability unit Ilw-2 (17), irrigated, 
and capability subclass Viw (17), nonirrigated. 


121—Grangeville fine sandy loam, saline-alkali, 
partially drained. This very deep, somewhat poorly 
drained soil is on alluvial fans and flood plains. It formed 
in alluvium derived dominantly from igneous rock. Slope 
is 0 to 1 percent. Elevation is 210 to 285 feet. The 
average annual precipitation is 7 to 8 inches, the 
average annual air temperature is 63 to 64 degrees F, 
and the average frost-free period is 250 to 275 days. 

Typically, the surface layer is grayish brown fine sandy 
loam about 10 inches thick. The underlying material to a 
depth of 60 inches or more is stratified light gray, light 
brownish gray, pale brown, and very pale brown sandy 
foam and fine sandy loam. In some areas the surface 
layer is sandy loam. Mottles are in all layers below a 
depth of 21 inches. The soil is saline-alkali throughout. 

Included in this unit are small areas of Grangeville fine 
sandy loam that has been partially drained, a Nord fine 
sandy loam that is saline-alkali, Whitewolf coarse sandy 
loam, a Kimberlina fine sandy loam that is saline-alkali, 
and a Vanguard sandy loam that has been partially 
drained. Also included are small areas of soils that are 
subject to rare periods of flooding. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Grangeville soil is moderate. 
Available water capacity is low to moderate because the 
salinity of the soil differs from one area to another. 
Effective rooting depth for crops commonly grown in the 
area is limited in some areas by a water table that is 
perched at a depth of more than 48 inches. This soil is 
considered to be partially drained because of the dams 
and reservoirs of the Sierra Nevada, pumping from the 
water table, tile and interceptor drains, and filling and 
leveling of the sloughs in the vicinity. Runoff is slow, and 
the hazard of water erosion is slight. This soil is 
protected from flooding by large flood control structures. 
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This unit is used mainly for irrigated crops, such as 
alfalfa, barley, and cotton. It is also used for hay and 
pasture and for homesite development. 

This unit is suited to irrigated crops that are salt- and 
alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil and by wetness. Intensive 
management is required to reduce the salinity and 
maintain soil productivity. Content of toxic salts can be 
reduced by leaching, applying proper amounts of soil 
amendments, and returning crop residue to the soil. 
Gypsum can be used to reclaim the soil. Deep-rooted 
crops are suited to areas where drainage is adequate or 
where a drainage system has been installed. Furrow, 
border, and sprinkler irrigation systems are suited to this 
unit. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Tillage should be 
kept to a minimum. Generally, all crops respond to 
phosphorus and ali crops except legumes respond to 
nitrogen. 

If this unit is used for hay and pasture, the main 
limitation is the saline-alkali condition of the soil. Use of 
proper stocking rates, pasture rotation, and restricted 
grazing during wet periods helps to keep the pasture in 
good condition. 

The concentration of salts and alkali in the surface 
layer limits the production of plants suitable for hay and 
pasture. Salt-tolerant species are most suitable for 
planting. Procedures that can be used to reclaim the soil 
include application of gypsum and adequate leaching of 
the salts. Irrigation water can be applied by the border 
and sprinkler methods. 

This unit is suited to homesite development. The main 
limitations are wetness and the saline-alkali condition of 
the soil. The risk of erosion is increased if the soil is left 
exposed during site development. Revegetation of 
disturbed areas as soon as possible reduces the risk of 
erosion. Wetness can cause septic tank absorption fields 
to fail. Deep drainage reduces the problem of wetness. 

Landscaping plants that tolerate wetness and 
droughtiness should be selected if irrigation and drainage 
are not provided. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate resistant concrete should be used in this soil. 

This map unit is in capability unit Ilw-6 (17), irrigated, 
and capability subclass Viw (17), nonirrigated. 


122—Henneke very gravelly clay loam, 5 to 15 
percent slopes. This shallow, well drained soil is on 
hills. It is moderately sloping to rolling. The soil formed in 
residuum derived dominantly from serpentine. The native 
vegetation is mainly brush, annual grasses, some 
perennial grasses, forbs, and trees. Elevation is 3,000 to 
3,473 feet. The average annual precipitation is 16 to 18 
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inches, the average annual air temperature is 59 to 61 
degrees F, and the average frost-free period is 200 to 
240 days. 

Typically, the surface layer is dark grayish brown very 
gravelly clay loam about 3 inches thick. The subsoil is 
dark brown and brown very gravelly clay about 15 inches 
thick. Pale yellow, very dark gray, and white serpentine 
and other metavolcanic rock are at a depth of 18 inches. 
In some areas the surface layer is very cobbly clay loam 
or gravelly loam. 

included in this unit are small areas of Altamont clay, 
Vaquero clay, Wadesprings stony loam, Rock outcrop, 
and Henneke very gravelly clay loam that has slopes of 
as much as 50 percent. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Henneke soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used as rangeland, watershed, and wildlife 
habitat. 

This unit is poorly suited to use as rangeland. The 
production of forage is limited by the presence of brush 
and trees, coarse fragments on the surface, limited 
effective rooting depth, very low available water capacity, 
and the unfavorable calcium-to-magnesium ratio of the 
soil. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Leaving adequate plant cover on the surface 
helps to contro! erosion and encourages the production 
of forage. Emergency seeding with adapted grasses or 
other plants following fire helps to stabilize the soil and 
to control soil erosion. Correct placement of salt and 
supplemental feed helps to distribute livestock grazing 
and prevent overgrazing. Watering troughs and tanks 
should be provided for livestock because of the limited 
supply of water. 

The characteristic plant community on this unit is 
mainly soft chess, wild oat, buckbrush, Digger pine, and 
manzanita. 

This map unit is in capability subclass Vlle (15), 
nonirrigated. 


123—Henneke very gravelly clay loam, 15 to 50 
percent slopes. This shallow, well drained soil is on hills 
(fig. 6). It formed in residuum derived dominantly from 
serpentine. The native vegetation is mainly brush, annual 
grasses, some perennial grasses, forbs, and trees. 
Elevation is 1,800 to 3,400 feet. The average annual 
precipitation is 16 to 18 inches, the average annual air 
temperature is 59 to 61 degrees F, and the average 
frost-free period is 200 to 240 days. 

Typically, the surface layer is dark grayish brown very 
gravelly clay loam about 3 inches thick. The subsoil is 
dark brown and brown very gravelly clay about 15 inches 
thick. Pale yellow, very dark gray, and white serpentine 
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and other metavolcanic rock are at a depth of 18 inches. 
In some areas the surface layer is very cobbly clay loam 
or gravelly loam. 

Included in this unit are small areas of Altamont clay, 
Henneke very gravelly clay loam that has slopes of as 
little as 5 percent, Vaquero clay, and Wadesprings stony 
loam. Also included are small areas of Millsholm clay 
loam and Rock outcrop. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Henneke soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used as rangeland, watershed, and wildlife 
habitat. 

This unit is poorly suited to use as rangeland. The 
production of forage is limited by the presence of brush 
and trees, coarse fragments on the surface, limited 
effective rooting depth, very low available water capacity, 
the hazard of water erosion, and the unfavorable 
calcium-to-magnesium ratio of the soil. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Leaving sufficient plant cover on the surface 
helps to control erosion and encourages the production 
of forage. Emergency seeding with adapted grasses or 
other plants following fire helps to stabilize the soil and 
to control erosion. Correct placement of salt and feed 
supplement helps to distribute livestock grazing and 
prevent overgrazing. Watering troughs and tanks should 
be provided for livestock because of the limited supply of 
water. 

The characteristic plant community on this unit is 
mainly manzanita, Digger pine, soft chess, wild oat, 
buckbrush, and needlegrass. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


124—Homeland fine sandy loam, partially drained. 
This very deep, poorly drained, saline-alkali soil is on 
basin rims. It formed in alluvium derived dominantly from 
igneous and sedimentary rock. Slope is 0 to 1 percent. 
Elevation is 185 to 220 feet. The average annual 
precipitation is 6 to 7 inches, the average annual air 
temperature is 64 to 65 degrees F, and the average 
frost-free period is 255 to 270 days. 

Typically, the surface layer is light olive gray fine sandy 
loam about 8 inches thick. The underlying material to a 
depth of 60 inches or more is light gray, pale yellow, and 
white, stratified very fine sandy loam, sandy loam, loamy 
sand, and loamy fine sand. Mottles are in some layers 
below a depth of 8 inches. The soil is saline-alkali 
throughout. In some areas the surface layer is loam or 
loamy sand. 

Included in this unit are small areas of Houser clay 
and small areas of Tulare clay and Westcamp loam that 
have been partially drained. Also included are small 
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Figure 6.—-Area of Henneke very gravelly clay loam, 15 to 50 percent slopes, in foreground; Chalk Buttes in background. 


areas of Armona and Lakeside loams that have been 
partially drained, a Rambla loamy sand that has been 
drained, and soils that are not subject to flooding. 
Included areas make up about 10 percent of the total 
acreage. 

Permeability of this Homeland soi! is moderate. 
Available water capacity is very low to low because the 
salinity of the soil varies from one area to another. 
Effective rooting depth for the crops commonly grown in 
the area is limited by a perched water table that is at a 
depth of 24 to 48 feet. This soil is considered to be 
partially drained because of dams and reservoirs in the 
Sierra Nevada, pumping from the water table, and 
drainage canals. Runoff is slow, and the hazard of water 
erosion is slight. This soil is subject to very long periods 
of flooding in years of abnormally high precipitation. 

This unit is used for irrigated barley or cotton. 

This unit is suited to irrigated crops that are salt- and 
alkali-tolerant. It is limited mainly by wetness, the strong 


saline-alkali condition of the soil, the hazard of flooding, 
and the sandy texture of the soil. The amount of salts 
present, the crops planted, and the reclamation 
procedures used affect the yields of crops. If the saline- 
alkali condition is significantly reduced by reclamation, 
the permeability and available water capacity increase. 

Sprinkler irrigation is a suitable method of applying 
water. Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. If furrow irrigation is used, water should 
be applied at frequent intervals and runs should be 
short. 

If the unit is used for irrigated crops, salinity influences 
the choice of crops. Tilth and fertility can be improved by 
returning crop residue to the soil. Crops respond to 
nitrogen and phosphorus. 

Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
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amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid can be used 
to reclaim the soil in this unit. Lime should be present in 
the surface layer if sulfur or sulfuric acid is added. 

Tile drainage can be used if a suitable outlet is 
available. Flooding can be controlled by the use of 
levees, canals, and diversions. 

lf this unit is used for homesite development, the main 
limitations are wetness, the strong saline-alkali condition 
of the soil, the hazard of flooding, and the sandy texture 
of the soil. Flooding can be controlled by the use of 
levees, canals, and diversions. 

Wetness causes septic tank absorption fields to fail. 
Deep drainage reduces the problem of wetness. Tile 
drains can be used if a suitable outlet is available. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. The sandy 
texture of the soil provides poor foundation support for 
buildings. Buildings and roads should be designed to 
offset the limited ability of the soil to support a load. 

The risk of erosion is increased if the soil is left 
exposed during site development. Revegetating 
disturbed areas helps to control erosion. 

This map unit is in capability unit Ulw-4 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


125—Houser fine sandy loam, drained. This very 
deep, saline-alkali soil is on basin rims. It formed in 
alluvium derived dominantly from igneous and 
sedimentary rock. Slope is 0 to 1 percent. Elevation is 
190 to 220 feet. The average annual precipitation is 6 to 
7 inches, the average annual air temperature is 64 to 65 
degrees F, and the average frost-free period is 260 to 
275 days. 

Typically, the surface layer is light gray fine sandy 
loam 4 inches thick. The upper 10 inches of the 
underlying material is light gray clay, and the lower part 
to a depth of 60 inches or more is light gray and light 
brownish gray silty clay. The soil is calcareous 
throughout. Below a depth of 4 inches, it is mottled and 
is saline-alkali. 

Included in this unit are small areas of Houser clay 
and Westcamp loam that have been partially drained, 
Rambla loamy sand that has been drained, Lethent clay 
loam, and Lethent fine sandy loam. Also included are 
small areas of soils that are not subject to flooding. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Houser soil is very slow. Available 
water capacity is very low to high because the salinity of 
the soil differs from one area to another. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. This soil is subject 
to very long periods of flooding in February and March. It 
is considered to be drained because of the presence of 
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dams and reservoirs in the Sierra Nevada, pumping from 
the water table, and the use of drainage canals. 

This unit is used for irrigated crops. 

This unit is best suited to irrigated, salt- and alkali- 
tolerant crops. It is limited mainly by the saline-alkali 
condition of the soil, the very slow permeability, and very 
long periods of flooding in years of abnormally high 
precipitation. The amount of salts present, the crops 
planted, and the reclamation procedures used affect the 
yield of crops on this unit. Intensive management is 
required to reduce the salinity and maintain soil 
productivity. The content of toxic salts is reduced by 
leaching, applying proper amounts of soil amendments, 
and returning crop residue to the soil. Gypsum, sulfur, 
and sulfuric acid are among the soil amendments that 
can be used to reclaim the soil in this unit. if sulfur or 
sulfuric acid is used, lime should be present in the 
surface layer. If the saline-alkali condition is significantly 
reduced by reciamation, the permeability and available 
water capacity increase. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the soil, the application of water should be regulated 
so that water does not stand on the surface and damage 
crops. The risk of flooding is reduced by the use of 
levees, canals, and diversions. 

A cropping system that includes crop rotation and the 
return of crop residue to the soil or the regular addition 
of other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. Crops 
respond to nitrogen and phosphorus. 

If this unit is used for homesite development, the main 
limitations are the very slow permeability, the saline-alkali 
condition of the soil, high shrink-swell potential, and very 
long periods of flooding in years of abnormally high 
precipitation. The very slow permeability can cause 
septic tank absorption fields to fail. Use of sandy backfill 
for the trench and long absorption lines helps to 
compensate for this limitation. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. Selection of 
adapted vegetation is critical for the establishment of 
lawns, shrubs, trees, and vegetable gardens. Among the 
practices that can be used to reclaim the soil are 
applying gypsum and adequately leaching the salts. 

Buildings and roads should be designed to offset the 
effects of shrinking and swelling. The effects can be 
minimized by using proper engineering designs and by 
backfilling with material that has low shrink-swell 
potential. The risk of flooding is reduced by the use of 
levees, canals, and diversions. 

This map unit is in capability unit Illw-6 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


126—Houser clay, partially drained. This very deep, 
somewhat poorly drained, saline-alkali soil is on basin 
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rims. It formed in alluvium derived dominantly from 
igneous and sedimentary rock. Slope is 0 to 1 percent. 
Elevation is 180 to 210 feet. The average annual 
precipitation is 6 to 7 inches, the average annual air 
temperature is 64 to 65 degrees F, and the average 
frost-free period is 260 to 275 days. 

Typically, the surface layer is light olive gray and gray 
clay about 20 inches thick. The upper 3 inches of the 
underlying material is light olive gray silt loam, and the 
lower part to a depth of 60 inches or more is gray and 
olive gray clay. The soil is calcareous above a depth of 
20 inches and is saline-alkali below a depth of 9 inches. 
In some areas the surface layer is silty clay. 

Included in this unit are small areas of Houser fine 
sandy loam and Rambla loamy sand that have been 
drained and small areas of Lethent clay joam. Also 
included are small areas of Boggs sandy loam, Gepford 
clay, Tulare clay, and Westcamp loam that have been 
partially drained and small areas of soils that are not 
subject to flooding. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Houser soil is very slow. Available 
water capacity is very low to moderate because the 
salinity of the soil differs from one area to another. 
Effective rooting depth of the crops commonly grown in 
the area is limited by a perched water table that is at a 
depth of 48 to 72 inches. Runoff is slow, and the hazard 
of water erosion is slight. This soil is subject to very long 
periods of flooding in February and March. The soil is 
considered to be partially drained because of the 
presence of dams and reservoirs in the Sierra Nevada, 
pumping from the water table, and the use of drainage 
canals. 

This unit is used for irrigated barley, cotton, and 
safflower. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil, the very slow permeability, wetness, 
and very lang periods of flooding in years of abnormally 
high precipitation. 

Intensive management is required to reduce the 
Salinity and maintain soil productivity. The amount of 
salts present, the crops planted, and the reclamation 
procedures used affect the yield of crops on the unit. 
The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Gypsum, sulfur, and 
sulfuric acid are among the soil amendments that can be 
used to reclaim the soil in this unit. If sulfur or sulfuric 
acid is used, lime should be present in the surface layer. 

Tile drainage can be used if a suitable outlet is 
available. If the saline-alkali condition is significantly 
reduced by reclamation, the permeability and available 
water capacity increase. The risk of flooding is reduced 
by the use of levees, canals, and diversions. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
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of the soil, the application of water should be regulated 
so that water does not stand on the surface and damage 
crops. A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

If this unit is used for homesite development, the main 
limitations are wetness, the very slow permeability, the 
saline-alkali condition of the soil, high potential for 
shrinking and swelling, and very long periods of flooding 
in years of abnormally high precipitation. 

The very slow permeability and wetness increase the 
possibility of failure of septic tank absorption fields. Use 
of sandy backfill for the trench and long absorption lines 
heips to compensate for the very slow permeability. 
Deep drainage reduces wetness. Tile drainage can be 
used if a suitable outlet is available. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. 

Selection of adapted vegetation is critical for 
establishment of lawns, shrubs, trees, and vegetable 
gardens. Among the practices that can be used to 
reclaim the soil are applying gypsum and adequately 
leaching the salts. 

Buildings and roads should be designed to offset the 
effects of shrinking and swelling. The effects can be 
minimized by using proper engineering designs and by 
backfilling with material that has low shrink-swell 
potential. 

The risk of flooding is reduced by the use of levees, 
canals, and diversions. 

This map unit is in capability unit IIlw-6 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


127—Kettleman foam, 5 to 15 percent slopes. This 
moderately deep, well drained soil is on hills. It is 
moderately sloping to rolling. The soil formed in 
residuum derived dominantly from sandstone or shale. 
The native vegetation is mainly annual grasses, forbs, 
and shrubs. Elevation is 500 to 1,500 feet. The average 
annual precipitation is 5 to 7 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 230 to 250 days. 

Typically, the surface layer is brown loam about 13 
inches thick. The next layer is grayish brown loam about 
26 inches thick. It is underlain by grayish brown, 
calcareous sandstone. This soil is calcareous below a 
depth of 1 inch. In some areas the soil is clay loam 
throughout. 

Included in this unit are small areas of Cantua coarse 
sandy loam, a Kettleman loam that has slopes of as 
much as 30 percent, Mercey loam, Reefridge clay, and 
Delgado sandy loam and small areas of Rock outcrop on 
hilltops. Included areas make up about 15 percent of the 
total acreage. 
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Permeability of this Kettleman soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

Most areas of this unit are used as rangeland and 
wildlife habitat. A few areas are used for barley and for 
urban development. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall and the hazard of 
erosion. The amount of forage produced depends on the 
seasonal precipitation. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Removal of the plant cover by overgrazing or 
operating off-road vehicles can result in the deterioration 
of the native plant community and in increased erosion. 
Adequate plant cover should be left on the soil to reduce 
erosion and help sustain forage production. Correct 
placement of salt and supplemental feed helps to 
distribute grazing and prevent overgrazing. Water troughs 
and tanks are necessary for livestock because of the 
limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, foxtail fescue, ripgut brome, filaree, 
and allscale saltbush. 

This unit is suited to irrigated crops. It is limited mainly 
by steepness of slope, the hazard of erosion, and the 
moderate depth to rock. Sprinkler irrigation is a suitable 
method of applying water. Use of this method permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Tillage should be 
kept to a minimum. All tillage should be on the contour 
or across the slope. Crops respond to nitrogen and 
phosphorus. 

Population growth has resulted in increased 
construction of homes on this unit. If the unit is used for 
urban development, the main limitations are steepness 
of slope, moderate depth to rock, and the hazard of 
erosion in steeper areas. 

Only the part of the site that is used for construction 
should be disturbed. The deep cuts needed to provide 
essentially level building sites can expose bedrock. 
Topsoil can be stockpiled and used to reclaim areas of 
this unit. Preserving the existing plant cover during 
construction helps to control erosion. 

Steepness of slope is a concern in installing septic 
tank absorption fields. Effluent from absorption fields can 
surface in areas downslope and create a hazard to 
health; therefore, if the density of housing is moderate to 
high, community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage. 
Absorption lines should be installed on the contour. 
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Structures to divert runoff are needed if buildings and 
roads are constructed. Establishing and maintaining plant 
cover can be achieved through proper shaping of the 
slopes, fertilizing, seeding, and mulching. 

This map unit is in capability unit \Ve-1 (15), irrigated, 
and capability subclass Vile (15), nonirrigated. 


128—Kettieman loam, 15 to 30 percent slopes. This 
moderately deep, well drained soil is on hilly uplands. It 
formed in residuum derived dominantly from sandstone 
or shale. The native vegetation is mainly annual grasses, 
forbs, and shrubs. Elevation is 500 to 1,500 feet. The 
average annual precipitation is 5 to 7 inches, the 
average annual air temperature is 64 to 65 degrees F, 
and the average frost-free period is 230 to 250 days. 

Typically, the surface layer is brown loam about 13 
inches thick. The underlying material is grayish brown 
loam about 26 inches thick. It is underlain by grayish 
brown, calcareous sandstone. This soil is calcareous 
below a depth of 1 inch. In some areas the soil is clay 
loam throughout. 

Included in this unit are small areas of Cantua coarse 
sandy loam that has slopes of as much as 50 percent, 
Kettleman soils that have slopes of 30 to 50 percent, 
and Reefridge clay. Also included are small areas of 
Delgado gravelly sandy loam and Rock outcrop on 
hilltops. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Kettleman soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall and the hazard of 
erosion. Forage production varies with the seasonal 
precipitation. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Removal of the plant cover by overgrazing or 
operating off-road vehicles on the unit can result in 
deterioration of the native plant community and in 
increased erosion. Adequate plant cover should be left 
on the unit to reduce erosion and help sustain forage 
production. 

Correct placement of salt and supplemental feed helps 
to distribute grazing and prevent overgrazing. Water 
troughs and tanks are necessary for livestock because 
of the limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, foxtail fescue, ripgut brome, filaree, 
and allscale saltbush. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


129—Kettleman-Cantua complex, 30 to 50 percent 
slopes. This map unit is on hills. It formed in residuum 
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derived dominantly from sandstone and shale. The 
native vegetation is mainly annual grasses, forbs, and 
shrubs. Elevation is 500 to 2,000 feet. The average 
annual precipitation is 5 to 7 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 230 to 250 days. 

This unit is 50 percent Kettleman loam and 40 percent 
Cantua coarse sandy loam. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are smail areas of a Delgado 
gravelly sandy !Joam that is on hilltops and has slopes of 
15 to 50 percent and small areas of Mercey loam. Also 
included are smail areas of Rock outcrop on ridgetops. 
Included areas make up about 10 percent of the total 
acreage. 

The Kettleman soil is moderately deep and well 
drained. It formed in residuum derived from sandstone or 
shale. Typically, the surface layer is brown loam about 
13 inches thick. The underlying material is grayish brown 
loam about 26 inches thick. Jt is underlain by grayish 
brown, calcareous sandstone. The soil is calcareous 
below a depth of 1 inch. 

Permeability of this Kettleman soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

The Cantua soil is deep and somewhat excessively 
drained. It formed in residuum derived from sandstone. 
Typically, the Cantua soil is grayish brown and light 
brownish gray coarse sandy loam about 55 inches thick. 
It is underlain by light brownish gray, soft, calcareous 
sandstone. 

Permeability of this Cantua soil is moderately rapid. 
Available water capacity is low to moderate. Effective 
rooting depth is 40 to 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

This unit is used as rangeland and wildlife habitat. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall, steepness of slope, 
and the hazard of erosion. Forage production varies with 
the seasonal precipitation. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Operating off-road vehicles on the unit can 
result in deterioration of the native plant community. 
Adequate plant cover should be left on the unit to 
reduce erosion and help sustain forage production. 

Steepness of slope limits access by livestock and 
promotes overgrazing of the less sloping areas. Trails or 
walkways can be constructed to encourage livestock 
grazing in areas where access is limited. Correct 
placement of salt and supplemental feed also helps to 
distribute grazing and prevent overgrazing. Water troughs 
and tanks are necessary for livestock because of the 
limited water supply. 
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The characteristic plant community on this unit is 
mainly red brome, foxtail fescue, filaree, ripgut brome, 
and allscale saltbush. 

This map unit is in capability subclass Vlle (15), 
nonirrigated. 


130—Kimberlina fine sandy loam, saline-alkali. This 
very deep, well drained soil is on alluvial fans. It formed 
in alluvium derived dominantly from igneous and 
sedimentary rock. Slope is 0 to 2 percent. Elevation is 
220 to 250 feet. The average annual precipitation is 7 to 
8 inches, the average annual air temperature is 62 to 63 
degrees F, and the average frost-free period is 250 to 
260 days. 

Typically, the soil is light brownish gray fine sandy 
loam to a depth of 60 inches or more. It is caicareous 
below a depth of 8 inches and is saline-alkali throughout. 
In some areas the surface layer is sandy loam. 

Included in this unit are small areas of Cajon sandy 
loam, Kimberlina fine sandy loam that has a sandy 
substratum, Nord fine sandy loam that is saline-alkali, 
and Wasco sandy !oam. Also included are small areas of 
Excelsior sandy loam, Garces loam, Melga silt loam, 
Remnoy very fine sandy loam, and Youd fine sandy loam 
and small areas of soils that are subject to rare periods 
of flooding. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Kimberlina soil is moderately slow. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. 

This unit is used mainly for irrigated crops and for hay 
and pasture. It is also used for urban development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil. Intensive management is required 
to reduce the salinity of the soil and maintain 
productivity. Content of the toxic salts can be reduced by 
leaching, applying proper amounts of soil amendments, 
and returning crop residue to the soil. Gypsum, sulfur, 
and sulfuric acid are among the soil amendments that 
can be used to reclaim the soil. !f sulfur or sulfuric acid is 
used, lime should be present in the surface layer. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the moderately 
slow permeability of the soil, the application of water 
should be regulated so that water does not stand on the 
surface and damage the crops. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

This unit is suited to hay and pasture. The main 
limitation is the saline-alkali condition of the soil. The 
concentration of salts and alkali limits the production of 
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some hay and pasture plants. Content of toxic salts can 
be reduced by leaching, applying proper amounts of soil 
amendments, and returning crop residue to the soil. 
Gypsum, sulfur, and sulfuric acid are among the soil 
amendments that can be used to reclaim the soil. If 
sulfur or sulfuric acid is used, lime should be present in 
the surface layer. 

Irrigation water can be applied by the sprinkler and 
border methods. Leveling helps to insure the uniform 
application of water. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. Use 
of nitrogen and phosphorus promotes good growth of 
forage plants. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitation 
for homesite development is the saline-alkali condition of 
the soil. The risk of erosion is increased if the soil is left 
exposed during site development. Revegetation of 
disturbed areas as soon as possible reduces the risk of 
erosion. The content of toxic salts is reduced by 
leaching, applying proper amounts of soil amendments, 
and returning plant residue to the soil. Selection of 
adapted vegetation is critical for the establishment of 
lawns, shrubs, trees, and vegetable gardens. Mulch, 
fertilizer, and irrigation are needed to establish lawn 
grasses and other small-seeded plants. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. 

This map unit is in capability unit Ils-6 (17), irrigated, 
and capability subclass VIls (17), nonirrigated. 


131—Kimberlina fine sandy loam, sandy 
substratum. This very deep, well drained soil is on 
alluvial fans. It formed in alluvium derived dominantly 
from igneous and sedimentary rock. Slope is 0 to 2 
percent. Elevation is 250 to 1,000 feet. The average 
annual precipitation is 7 to 8 inches, the average annual 
air temperature is 62 to 64 degrees F, and the average 
frost-free period is 250 to 260 days. 

Typically, the surface layer is light brownish gray fine 
sandy loam about 8 inches thick. The upper 33 inches of 
the underlying material is light brownish gray and grayish 
brown fine sandy loam, and the lower part to a depth of 
60 inches or more is brown loamy fine sand. This soil is 
calcareous between depths of 8 and 28 inches and is 
noncalcareous below a depth of 28 inches. In some 
areas the surface layer is sandy loam or loam. 

Included in this unit are small areas of Cajon sandy 
loam, Excelsior sandy loam, a Kimberlina fine sandy 
loam that is saline-alkali, Nord fine sandy loam, and 
Wasco sandy loam. Also included are small areas of 
soils that are subject to rare periods of flooding. Included 
areas make up about 15 percent of the total acreage. 
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Permeability of this Kimberlina soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more, but roots are mainly in the 
upper 40 to 60 inches of the soil. Runoff is slow, and the 
hazard of water erosion is slight. 

This unit is used mainly for irrigated crops such as 
alfalfa, cotton, barley, grapes, and almonds. It is aiso 
used for homesite development. 

This unit is suited to most irrigated crops. It is limited 
mainly by the moderate available water capacity and by 
the sandy substratum, which restricts rooting depth of 
deep-rooted crops. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Applications of irrigation water should 
be adjusted to the available water capacity, the water 
intake rate, and the crop needs to avoid overirrigating 
and leaching of plant nutrients. 

A cropping system that includes crop rotation or cover 
crops and return of crop residue to the soil conserves 
moisture, maintains tilth, and controls erosion. Generally, 
all crops respond to phosphorus and all crops except 
legumes respond to nitrogen. 

If this unit is used for homesite development, it has 
few limitations; however, the risk of erosion is increased 
if the soil is left exposed during site development. 
Revegetation of disturbed areas as soon as possible 
reduces the risk of erosion. Mulch, fertilizer, and 
irrigation are needed to establish lawn grasses and other 
small-seeded plants. 

If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from septic tank absorption fields. 

This map unit is in capability unit Ils-4 (17), irrigated, 
and capability subclass Vils (17), nonirrigated. 


132—Kimberlina, saline-alkali-Garces complex. This 
map unit is on alluvial fans. Slope is 0 to 2 percent. The 
vegetation in areas not cultivated is mainiy annual 
grasses and forbs. Elevation is 210 to 250 feet. The 
average annual precipitation is 7 to 8 inches, the 
average annual air temperature is 62 to 63 degrees F, 
and the average frost-free period is 250 to 265 days. 

This unit is 50 percent Kimberlina fine sandy loam, 
saline-alkali, and 35 percent Garces loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Cajon sandy 
loam, a Goldberg loam and a Lakeside clay loam that 
have been drained, and a Lemoore sandy loam that has 
been partially drained. Also included are small areas of 
Nord fine sandy loam, most of which is saline-atkali, and 
small areas of soils that are subject to rare periods of 
flooding. Included areas make up about 15 percent of 
the total acreage. 
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The Kimberlina soil is very deep and well drained. It 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Typically, the soil is light brownish 
gray fine sandy loam to a depth of 60 inches or more. It 
is calcareous below a depth of 8 inches and is saline- 
alkali throughout. In some areas the surface layer is 
sandy loam. 

Permeability of the Kimberlina soil is moderately slow. 
Available water capacity is very low to low. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. 

The Garces soil is very deep and well drained. It 
formed in alluvium derived dominantly from granite. 
Typically, the surface layer is gray fine sandy loam about 
1 inch thick. The subsurface layer is light gray loam 
about 8 inches thick. The subsoil is gray and grayish 
brown clay loam and sandy clay loam about 13 inches 
thick. The upper 24 inches of the substratum is light gray 
and pale yellow sandy loam and coarse sandy loam, the 
next 9 inches is light gray sandy clay loam, and the 
lower part to a depth of 60 inches or more is very pale 
brown fine sandy loam. Yellowish brown mottles are in 
all layers below a depth of 37 inches. The soil is 
calcareous below a depth of 9 inches. All layers are 
alkali-affected, and most are saline-affected. In some 
areas the subsurface layer is fine sandy loam. 

Permeability of the Garces soil is very slow. Available 
water capacity is low to high because the salinity of the 
soil differs from one area to another. Effective rooting 
depth is 60 inches or more. Runoff is very slow, and the 
hazard of water erosion is slight. 

This unit is used mainly for irrigated crops and pasture. 
It is also used for homesite development. 

This unit is suited to irrigated crops that are salt- and 
alkali-tolerant. If the Kimberlina soil is used for irrigated 
crops, the main limitation is the saline-alkali condition of 
the soil. If the Garces soil is used for irrigated crops, the 
main limitations are the saline-alkali condition of the soil 
and the very slow permeability. 

Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by ieaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. lf sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the Garces soil, the application of water should be 
regulated so that water does not stand on the surface 
and damage the crops. Subsoiling improves the water 
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intake rate and allows salts to be leached downward. If 
the saline-alkali condition is significantly reduced by 
reclamation, the permeability and available water 
capacity increase. 

This unit is suited to hay and pasture. If the Kimberlina 
soil is used for hay and pasture, the main limitation is the 
saline-alkali condition of the soil. If the Garces soil is 
used for hay and pasture, the main limitations are the 
saline-alkali condition of the soil and the very slow 
permeability. 

The concentration of salts and alkali limits the 
production of some hay and pasture plants. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. Subsoiling opens up the 
soil and allows water and salts to pass through. 

Irrigation water can be applied by the sprinkler and 
border methods. Leveling helps to insure the uniform 
application of water. Proper stocking rates, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. Use of nitrogen and phosphorus 
promotes good growth of forage plants. 

If the Kimberlina soil is used for homesite 
development, the main limitation is the saline-alkali 
condition of the soil. If the Garces soil is used for 
homesite development, the main limitations are the 
saline-alkali condition of the soil and the very slow 
permeability. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning plant residue 
to the soil. Selection of adapted vegetation is critical for 
the establishment of lawns, shrubs, trees, and vegetable 
gardens. Mulch, fertilizer, and irrigation are needed to 
establish lawn grasses and other small-seeded plants. 

The very slow permeability of the Garces soil can 
cause septic tank absorption fields to fail. Increasing the 
size of the absorption area helps to compensate for this 
limitation. Absorption lines should be placed below the 
very slowly permeable layer. 

The risk of erosion is increased if the soil is left 
exposed during site development. Revegetation of 
disturbed areas as soon as possible reduces the risk of 
erosion. 

This map unit is in capability unit Ils-6 (17), irrigated, 
and capability subclass VIls (17), nonirrigated. 


133—Kreyenhagen loam, 50 to 75 percent slopes. 
This deep, well drained soil is on mountains. It formed in 
residuum derived dominantly from sandstone. The native 
vegetation is mainly annual grasses, forbs, and 
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deciduous trees. Elevation is 1,100 to 2,550 feet. The 
average annual precipitation is 12 to 18 inches, the 
average annual air temperature is 59 to 62 degrees F, 
and the average frost-free period is 210 to 240 days. 

Typically, the surface layer is pale brown loam about 2 
inches thick. The subsoil is yellowish brown clay loam 
about 43 inches thick. Brownish yellow sandstone is at a 
depth of 45 inches. 

Included in this unit are small areas of Altamont clay, 
Sagaser loam, Vaquero clay, and Wadesprings stony 
loam. Also included are small areas of Gaviota loam and 
Millsholm clay loam. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Kreyenhagen soil is moderately 
slow. Available water capacity is moderate to very high. 
Effective rooting depth is 40 to 60 inches or more. 
Runoff is rapid, and the hazard of water erosion is high. 

This unit is used for livestock grazing, wildlife habitat, 
firewood production, and watershed. 

The production of forage on this unit is limited by the 
hazard of water erosion. Slope limits access by livestock 
and results in overgrazing of the less sloping areas. 
Livestock grazing should be managed to protect the soil 
from erosion. Proper grazing use is essential on this unit. 
Adequate plant cover should be left on the unit to 
reduce erosion and help sustain forage production. 
Correct placement of salt and supplemental feed helps 
to distribute livestock grazing and prevent overgrazing. 
Watering troughs and tanks should be provided for 
livestock because of the limited supply of water. 

Harvesting of firewood is limited mainly by steepness 
of slope. Because of the instability of the soil, trees and 
brush should be retained on this unit. 

The characteristic plant community on this unit is 
mainly blue oak, wild oat, and soft chess. The potential 
production of the understory is about 1,600 pounds of 
air-dry vegetation per acre per year. 

This map unit is in capability subclass Vlle (15), 
nonirrigated. 


134—Lakeside loam, partially drained. This very 
deep, somewhat poorly drained, saline-alkali soil is on 
basin rims and alluvial plains. It formed in alluvium 
derived dominantly from igneous and sedimentary rock. 
Slope is 0 to 1 percent. The vegetation in areas not 
cultivated is mainly annual grasses, forbs, and a few 
valley oaks. Elevation is 190 to 240 feet. The average 
annual precipitation is 7 to 8 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 260 to 275 days. 

Typically, the surface layer is gray and olive gray loam 
and fine sandy loam about 17 inches thick. The 
underlying material to a depth of 60 inches or more is 
stratified, light olive gray, pale yellow, olive gray, and 
grayish brown loam and clay loam. Mottles are in alt 
layers below a depth of 28 inches. The soil is calcareous 
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below a depth of 4 inches, and it is saline-alkali 
throughout. In some areas the surface layer is clay loam. 

Included in this unit are smail areas of Armona loam, 
Goldberg loam, Homeland fine sandy loam, Lakeside 
clay, and Westcamp loam that have been partially 
drained and Grangeville sandy loam that is saline-alkali. 
Also included are small areas of soils that are subject to 
rare periods of flooding. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Lakeside soil is moderately slow. 
Available water capacity is low to high because the 
salinity of the soil differs from one area to another. 
Effective rooting depth of the crops commonly grown in 
the area is limited by a perched water table that is at a 
depth of 48 to 72 inches. This soil is considered to be 
partially drained because of the presence of dams and 
reservoirs in the Sierra Nevada, pumping from the water 
table, use of tile and interceptor drains, and the filling 
and leveling of the sloughs in the vicinity. Runoft is very 
slow, and the hazard of water erosion is slight. This soil 
is protected from flooding by targe flood control 
structures. 

This unit is used mainly for irrigated alfalfa, barley, and 
cotton. It is also used for urban development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil, the stratified underlying material, 
and wetness. 

If this unit is irrigated, salinity influences the choice of 
crops. The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Tile drainage can be 
used if a suitable outlet is available. Gypsum, sulfur, and 
sulfuric acid are among the soil amendments that can be 
used to reclaim the soil in this unit. If sulfur or sulfuric 
acid is used, lime should be present in the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the moderately slow 
permeability of the soil, the length of runs should be 
adjusted to permit adequate infiltration of water. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
for urban development are wetness, the saline-alkali 
condition of the soil, and the moderately slow 
permeability. Deep drainage reduces wetness. Tile 
drainage can be used if a suitable outlet is available. 
Plants that tolerate wetness and droughtiness should be 
selected if irrigation and additional drainage are not 
provided. 

The moderately slow permeability and wetness 
increase the possibility of failure of septic tank 
absorption fields. Use of sandy backfill for the trench 
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and long absorption lines helps to compensate for these 
limitations. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning plant residue 
to the soil. Selection of adapted vegetation is critical for 
the establishment of lawns, shrubs, trees, and vegetable 
gardens. 

This map unit is in capability unit Ilw-6 (17), irrigated, 
and capability subclass Viw (17), nonirrigated. 


135—Lakeside clay loam, drained. This very deep, 
saline-alkali soil is on basin rims and alluvial plains. It 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope is 0 to 1 percent. Elevation is 
220 to 260 feet. Tne average annual precipitation is 7 to 
8 inches, the average annual air temperature is 64 to 65 
degrees F, and the average frost-free period is 260 to 
275 days. 

Typically, the surface layer is gray clay loam about 17 
inches thick. The underlying material to a depth of 60 
inches or more is stratified, light gray, light olive gray, 
pale yellow, and grayish brown sandy loam, loam, and 
clay loam. Mottles are in all layers below a depth of 28 
inches. The soil is calcareous below a depth of 4 inches, 
and it is saline-alkali throughout. In some areas the 
surface layer is loam. 

Included in this unit are small areas of Corona silt 
loam, Excelsior sandy loam, Garces loam, Kimberlina 
fine sandy loam that is saline-alkali, Melga silt loam, and 
Grangeville fine sandy loam that has been partially 
drained and is saline-alkali. Also included are small areas 
of soils that are subject to rare periods of flooding. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Lakeside soil is moderately slow. 
Available water capacity is moderate to high because the 
salinity of the soil differs from one area to another. 
Effective rooting depth is 60 inches or more. Runoff is 
very slow, and the hazard of water erosion is slight. This 
soil is considered to be drained because of the presence 
of dams and reservoirs in the Sierra Nevada, pumping 
from the water table, and the filling and leveling of the 
sloughs in the vicinity. The soil is protected from flooding 
by large flood control structures. 

This unit is used mainly for irrigated alfalfa, barley, 
cotton, safflower, and wheat. It is also used for homesite 
development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil and the stratified underlying 
material. 

If this unit is irrigated, salinity influences the choice of 
crops. The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
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returning crop residue to the soil. Gypsum, sulfur, and 
sulfuric acid are among the soil amendments that can be 
used to reclaim the soil in this unit. If sulfur or sulfuric 
acid is used, lime should be present in the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the moderately slow 
permeability of the soil, the length of runs should be 
adjusted to permit adequate infiltration of water. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
for homesite development are the saline-alkali condition 
of the soil and the moderately slow permeability. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning plant residue 
to the soil. Selection of adapted vegetation is critical for 
the establishment of lawns, shrubs, trees, and vegetable 
gardens. 

The moderately slow permeability can cause septic 
tank absorption fields to fail. Use of sandy backfill for the 
trench and long absorption tines helps to compensate 
for this limitation. 

This map unit is in capability unit Ilw-6 (17), irrigated, 
and capability subclass Vlw (17), nonirrigated. 


136—Lakeside clay, partially drained. This very 
deep, somewhat poorly drained, saline-alkali soil is on 
basin rims and alluvial plains. It formed in alluvium 
derived dominantly from igneous and sedimentary rock. 
Slope is 0 to 1 percent. Elevation is 205 to 215 feet. The 
average annual precipitation is 7 to 8 inches, the 
average annual air temperature is 64 to 65 degrees F, 
and the average frost-free period is 260 to 275 days. 

Typically, the surface layer is gray clay about 12 
inches thick. The underlying material to a depth of 60 
inches or more is stratified, light gray, light olive gray, 
and pale yellow sandy loam. Mottles are in all layers 
below a depth of 28 inches. The soil is calcareous and 
saline-alkali throughout. In some areas the surface layer 
is clay loam. 

Included in this unit are small areas of Goldberg loam 
that has been drained, Grangeville sandy loam that is 
saline-alkali, and Lakeside loam that has been drained. 
Also included are small areas of soils that are subject to 
rare periods of flooding. Included areas make up about 
12 percent of the total acreage. 

Permeability of this Lakeside soil is slow. Available 
water capacity is low to high because the salinity of the 
soil differs from one area to another. Effective rooting 
depth of the crops commonly grown in the area is limited 
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by a perched water tabie that is at a depth of 48 to 72 
inches. This soil is considered to be partially drained 
because of the presence of dams and reservoirs in the 
Sierra Nevada, pumping from the water table, use of tile 
and interceptor drains, and the filling and leveling of the 
sloughs in the vicinity. Runoff is very slow, and the 
hazard of water erosion is slight. This soil is protected 
from flooding by large flood control structures. 

This unit is used mainly for irrigated crops. It is also 
used for urban development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil, wetness, the stratified underlying 
material, and slow permeability. Tile drainage can be 
used if a suitable outlet is available. 

If this unit is irrigated, salinity influences the choice of 
crops. The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Subsoiling opens up 
the soil and allows water and salts to pass through. 
Gypsum, sulfur, and sulfuric acid are among the soil 
amendments that can be used to reclaim the soil. If 
sulfur or sulfuric acid is used, lime should be present in 
the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the slow permeability of 
the soil, the length of runs should be adjusted to permit 
adequate infiltration of water. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
for urban development are wetness, slow permeability, 
and the saline-alkali condition of the soil. Deep drainage 
reduces wetness. Tile drainage can be used if a suitable 
outlet is available. Plants that tolerate wetness and 
droughtiness should be selected if irrigation and 
additional drainage are not provided. 

The slow permeability and wetness increase the 
possibility of failure of septic tank absorption fields. Use 
of sandy backfill for the trench and long absorption lines 
helps to compensate for these limitations. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning plant residue 
to the sail. Selection of adapted vegetation is critical for 
the establishment of lawns, shrubs, trees, and vegetable 
gardens. 

This map unit is in capability unit liw-6 (17), irrigated, 
and capability subclass Vlw (17), nonirrigated. 
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137—Lemoore sandy loam, partially drained. This 
very deep, somewhat poorly drained, saline-alkali soil is 
on alluvial fans. It formed in alluvium derived dominantly 
from igneous and sedimentary rock. Slope is 0 to 1 
percent. Elevation is 210 to 225 feet. The average 
annual precipitation is 7 to 8 inches, the average annual 
air temperature is 63 to 64 degrees F, and the average 
frost-free period is 250 to 275 days. 

Typically, the soil is light brownish gray sandy loam to 
a depth of 60 inches or more. Mottles are in all layers 
below a depth of 16 inches. The soil is calcareous below 
a depth of 7 inches. It is saline-alkali in some parts. In 
some areas the surface layer is fine sandy loam. 

Included in this unit are small areas of Kimberlina fine 
sandy loam, Grangeville sandy loam, and Nord fine 
sandy loam that are saline-alkali and Grangeville fine 
sandy loam that is saline-alkali and has been partially 
drained. Also included are small areas of Cajon sandy 
loam and small areas of Boggs sandy loam and 
Lakeside loam that have been partially drained. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Lemoore soil is moderate. 
Available water capacity is very low to moderate 
because the salinity of the soil differs from one area to 
another. Effective rooting depth of the crops commonly 
grown in the area is limited by a perched water table that 
is at a depth of 36 to 72 inches. This soil is considered 
to be partially drained because of the presence of dams 
and reservoirs in the Sierra Nevada, pumping from the 
water table, use of tile and interceptor drains, and the 
filling and leveling of the sloughs in the vicinity. Runoff is 
slow, and the hazard of water erosion is slight. 

This unit is used for irrigated crops and urban 
development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by wetness and the 
saline-alkali condition of the soil. 

If this unit is irrigated, salinity influences the choice of 
crops. The amount of salts present, the crops planted, 
and the reclamation procedures used affect the yield of 
crops on this unit. Intensive management is required to 
reduce the salinity and maintain soil productivity. Tile 
drainage can be used if a suitable outlet is available. The 
content of toxic salts is reduced by leaching, applying 
proper amounts of soil amendments, and returning crop 
residue to the soil. Gypsum, sulfur, and sulfuric acid are 
among the soil amendments that can be used to reclaim 
the soil in this unit. If sulfur or sulfuric acid is used, lime 
should be present in the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the moderate permeability 
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of the soil, the length of runs should be adjusted to 
permit adequate infiltration of water. 

If this unit is used for urban development, the main 
limitations are wetness and the saline-alkali condition of 
the soil. 

Wetness can cause septic tank absorption fields to 
fail. Deep drainage reduces wetness. Tile drainage can 
be used if a suitable outlet is available. Plants that 
tolerate wetness and droughtiness should be selected if 
irrigation and additional drainage are not provided. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. Among the 
practices that can be used to reclaim the soil are 
applying gypsum and adequately leaching the salts. 
Selection of adapted vegetation is critical for the 
establishment of lawns, shrubs, trees, and vegetable 
gardens. 

This map unit is in capability unit Ilw-6 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


138—Lethent fine sandy loam. This very deep, 
moderately well drained, saline-alkali soi! is on basin 
rims. It formed in alluvium derived dominantly from 
igneous and sedimentary rock. Slope is 0 to 1 percent. 
Elevation is 205 to 210 feet. The average annual 
precipitation is 6 to 7 inches, the average annual air 
temperature is 64 to 65 degrees F, and the average 
frost-free period is 250 to 275 days. 

Typically, the surface layer is light brownish gray fine 
sandy loam 8 inches thick. The subsoil is light gray and 
light brownish gray clay 13 inches thick. The upper 14 
inches of the underlying material is light olive gray and 
pale olive loam, and the lower part to a depth of 60 
inches or more is light olive gray and white clay loam. 
This soil is calcareous and saline-alkali throughout. In 
some areas the surface layer is silt loam. 

Included in this unit are small areas of Excelsior sandy 
loam, Garces loam, and Lethent and Westhaven clay 
loams that are saline-alkali. Also included are small 
areas of soils, in the southeastern corner of the survey 
area, that are subject to rare periods of flooding. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Lethent soil is very slow. Available 
water capacity ranges from very low to moderate 
because the salinity of the soil differs from one area to 
another. Effective rooting depth is 60 inches or more. 
Runoff is very slow, and the hazard of water erosion is 
slight. 

This unit is used for irrigated crops. 

This unit is best suited to irrigated, salt- and alkali- 
tolerant crops. It is limited mainly by the saline-alkali 
condition of the soil and the very slow permeability. The 
amount of salts present, the crops planted, and the 
reclamation procedures used affect the yield of crops on 
this unit. If the saline-alkali condition is significantly 
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reduced by reclamation, the permeability and available 
water capacity increase. 

If this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

A cropping system that includes crop rotation and the 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the soil, the application of water should be regulated 
so that water does not stand on the surface and damage 
the crops. Crops respond to nitrogen and phosphorus. 

lf this unit is used for homesite development, the main 
limitations are the potential for shrinking and sweiling, 
the very slow permeability, and the saline-alkali condition 
of the soil. Buildings and roads should be designed to 
offset the effects of shrinking and swelling. The effects 
can be minimized by using proper engineering designs 
and by backfilling with material that has low shrink-swell 
potential. 

The very slow permeability can cause septic tank 
absorption fields to fail. Increasing the size of the 
absorption area helps to compensate for this limitation. 
Absorption lines should be placed below the very slowly 
permeable layer. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. Selection of 
salt- and alkali-tolerant plants is important for the 
establishment of lawns, shrubs, trees, and vegetable 
gardens. Among the practices that can be used to 
reclaim the soil are applying gypsum and adequately 
leaching the salts. The risk of erosion is increased if the 
soil is left exposed during site development. 
Revegetation of disturbed areas as soon as possible 
reduces the risk of erosion. 

This map unit is in capability unit Ills-6 (17), irrigated, 
and capability subclass Vils (17), nonirrigated. 


139—Lethent clay loam. This very deep, moderately 
well drained, saline-alkali soil is on lower lying alluvial 
fans and basin rims. It formed in alluvium derived 
dominantly from sedimentary rock. Slope is 0 to 1 
percent. Elevation is 190 to 500 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 250 to 275 days. 

Typically, the surface layer is pale brown clay loam 
about 6 inches thick. The upper 18 inches of the subsoil 
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is light brownish gray clay, and the lower 7 inches is light 
brownish gray clay loam. The substratum to a depth of 
60 inches or more is light yellowish brown sandy loam. 
This soil is calcareous to a depth of 24 inches. It is 
saline-alkali in some parts. In some areas the surface 
layer is silty clay loam or silt loam. 

Included in this unit are small areas of Garces loam, 
Gepford clay and Houser clay that have been partially 
drained, and Panoche clay loam and Twisselman silty 
clay that are saline-alkali. Also included are small areas 
of soils that are subject to rare periods of flooding. 
Included areas make up about 12 percent of the total 
acreage. 

Permeability of this Lethent soil is very slow. Available 
water capacity is low to moderate because the salinity of 
the soil differs from one area to another. Effective 
rooting depth is 60 inches or more. Runoff is very siow, 
and the hazard of water erosion is slight. 

This unit is used for irrigated crops and urban 
development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-aikali 
condition of the soil and the very slow permeability. The 
amount of salts present, the crops planted, and the 
reclamation procedures used affect the yield of crops on 
this unit. If the saline-alkali condition is significantly 
reduced by reclamation, the permeability and available 
water capacity increase. 

{f this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. (f sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the soil, the application of water should be regulated 
so that water does not stand on the surface and damage 
the crops. 

If this unit is used for urban development, the main 
limitations are the potential for shrinking and swelling, 
the very slow permeability, and the saline-alkali condition 
of the soil. Buildings and roads should be designed to 
offset the effects of shrinking and swelling. The effects 
can be minimized by using proper engineering designs 
and by backfilling with material that has low shrink-swell 
potential. 

The very slow permeability can cause septic tank 
absorption fields to fail. Increasing the size of the 
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absorption area helps to compensate for this limitation. 
Absorption lines should be placed below the very slowly 
permeable layer. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. 

Selection of salt- and alkali-tolerant plants is important 
for the establishment of lawns, shrubs, trees, and 
vegetable gardens. The effect of the clayey texture and 
the saline-alkali condition of the soil on shrubs and trees 
can be minimized by digging through the clay subsoil and 
backfilling with coarser textured material that is not 
saline-alkali. Among the practices that can be used te 
reclaim the soil are applying gypsum and adequately 
leaching the salts. 

This map unit is in capability unit Ilis-6 (17), irrigated, 
and capability subclass Vils (17), nonirrigated. 


140—Melga silt loam. This very deep, somewhat 
poorly drained, saline-alkali soil is on flood plains. It 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope is 0 to 2 percent. Elevation is 
220 to 280 feet. The average annual precipitation is 7 to 
8 inches, the average annual air temperature is 62 to 63 
degrees F, and the average frost-free period is 250 to 
275 days. 

Typically, the surface layer is dark grayish brown loam 
about 1 inch thick. The subsurface layer is light gray silt 
loam about 3 inches thick. The subsoil is dark grayish 
brown silty clay loam and clay loam about 14 inches 
thick. The next layer to a depth of 26 inches is a very 
pale brown, weakly cemented layer. The upper 8 inches 
of the substratum is very pale brown clay loam that is 
weakly cemented with lime and silica, the next 15 inches 
is very pale brown silt loam, and the lower part to a 
depth of 60 inches or more is light yellowish brown very 
fine sandy loam and fine sandy loam. The soil is 
caicareous between depths of 4 and 59 inches and is 
noncaicareous below. It is saline-alkali between depths 
of 4 and 41 inches and is alkali below. In some areas 
the subsurface layer is loam. 

Included in this unit are smal! areas of Corona silt 
loam, Excelsior sandy loam, Garces loam, Remnoy very 
fine sandy loam, and Youd fine sandy loam. Also 
included are smail areas of Kimberlina fine sandy loam 
that is saline-alkali, Lakeside clay loam that has been 
drained, and soils that are subject to rare periods of 
flooding. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Melga soil is very slow. Available 
water capacity is moderate to high because the salinity 
of the soil differs from one area to another. Effective 
rooting depth is only 10 to 20 inches unless the weakly 
cemented layer is ripped. Runoff is very slow, and the 
hazard of water erosion is slight. This soil is subject to 
brief periods of flooding in February and March. 
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This unit is used for irrigated crops, hay and pasture, 
dairies, and homesite development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the weakly 
cemented layer, the saline-alkali condition of the soil, 
brief periods of flooding, and very slow permeability. 
Ripping and shattering the weakly cemented layer 
increases the effective rooting depth and improves 
internal drainage. 

If this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Permeability and 
available water capacity increase if the weakly cemented 
layer is ripped, and the saline-alkali of the soil condition 
is significantly reduced by reclamation. The amount of 
salts present, the crops planted, and the reclamation 
procedures used affect the yield of crops on the unit. 
Crops respond to nitrogen and phosphorus. 

The risk of flooding is reduced by the use of levees, 
canals, and diversions. Furrow, border, and sprinkler 
irrigation systems are suited to this unit. Because of the 
very slow permeability of the soil, the length of runs 
should be adjusted to permit adequate infiltration of 
water. 

If this unit is used for hay and pasture, the main 
limitations are the weakly cemented layer, the saline- 
alkali condition of the soil, and very slow permeability. 
Ripping and shattering the weakiy cemented layer 
increases the effective rooting depth and improves 
internal drainage. 

The concentration of salts and alkali limits the 
production of some hay and pasture plants. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

Irrigation water can be applied by the border and 
sprinkler methods. Leveling helps to insure the uniform 
application of water. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. Use 
of nitrogen and phosphorus promotes good growth of 
forage plants. 
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If this unit is used for homesite development, the main 
limitations are the weakly cemented layer, the saline- 
alkali condition of the soil, brief periods of flooding, and 
very slow permeability. The weakly cemented layer is 
rippable and therefore is not a serious limitation for most 
engineering uses. 

The very slow permeability can cause septic tank 
absorption fields to fail. This limitation can be overcome 
by increasing the size of the absorption field. The 
suitability of the soil for septic tank absorption fields can 
aiso be improved by ripping the weakly cemented layer 
to increase permeability. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. 

Selection of salt- and alkali-tolerant plants is important 
for the establishment of lawns, shrubs, trees, and 
vegetable gardens. Among the practices that can be 
used to reclaim the soil are applying gypsum and 
adequately leaching the salts. 

The risk of flooding is reduced by the use of levees, 
canals, and diversions. The risk of erosion is increased if 
the soil is left exposed during site development. 
Revegetation of disturbed areas as soon as possible 
reduces the risk of erosion. 

This map unit is in capability unit IIlw-6 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


141—Mercey loam, 5 to 15 percent slopes. This 
moderately deep, well drained soil is on hills. It is 
moderately sloping to rolling. The soi! formed in 
residuum derived dominantly from sandstone or shale. 
The native vegetation is mainly annual grasses, forbs, 
and shrubs. Elevation is 500 to 1,500 feet. The average 
annual precipitation is 5 to 7 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 230 to 250 days. 

Typically, the surface layer is light yellowish brown 
loam about 3 inches thick. The subsoil is light yellowish 
brown clay loam about 13 inches thick. The substratum 
to a depth of 25 inches is light yellowish brown loam. 
Light yellowish brown sandstone is at a depth of 25 
inches. The soil is calcareous below a depth of 3 inches. 

Included in this unit are small areas of Avenal loam 
and Panoche loam on toe slopes, Delgado sandy loam 
on hilltops, Cantua coarse sandy loam, Kettleman loam, 
Reefridge clay, Carollo clay loam, and Mercey loam that 
has slopes of as much as 30 percent. Also included are 
small areas of slick spots that are saline-alkali. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Mercey soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall and the hazard of 
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erosion. The amount of forage produced depends mainly 
on the seasonal precipitation. 

Proper grazing use is essential on this unit. Removal 
of the plant cover by overgrazing or using off-road 
vehicles can result in the deterioration of the native plant 
community and in increased erosion. Livestock grazing 
should be managed to protect the unit from erosion. 
Adequate plant cover should be left on the soil to reduce 
erosion and help sustain production of forage. Correct 
placement of salt and supplemental feed helps to 
distribute grazing and to prevent overgrazing. Livestock 
watering troughs and tanks are needed because of the 
limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, foxtail fescue, filaree, and allscale 
saltbush. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


142—Mercey loam, 15 to 30 percent slopes. This 
moderately deep, well drained, hilly soil is on uplands. It 
formed in residuum derived dominantly from sandstone 
or shale. The native vegetation is mainly annual grasses, 
forbs, and shrubs. Elevation is 500 to 1,500 feet. The 
average annual precipitation is 5 to 7 inches, the 
average annual air temperature is 64 to 65 degrees F, 
and the average frost-free period is 230 to 250 days. 

Typically, the surface layer is light yellowish brown 
loam about 3 inches thick. The subsoil is light yellowish 
brown clay loam about 13 inches thick. The substratum 
to a depth of 25 inches is light yellowish brown loam. 
Light yellowish brown sandstone is at a depth of 25 
inches. The soil is calcareous below a depth of 3 inches. 

Included in this unit are small areas of Delgado sandy 
loam on hilltops, Cantua coarse sandy loam, Kettleman 
loam, Carollo clay loam, and Reefridge clay. Also 
included are small areas of Mercey loam that has slopes 
of as little as 5 percent to as much as 50 percent. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Mercey soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall and the hazard of 
erosion. The amount of forage produced depends mainly 
on the seasonal precipitation. 

Proper grazing use is essential on this unit. Removal 
of the plant cover by overgrazing or using off-road 
vehicles can result in the deterioration of the native plant 
community and in increased erosion. Livestock grazing 
should be managed to protect the unit from erosion. 
Mechanical treatment practices are not feasible because 
of the steepness of slope. Adequate plant cover should 
be left on the soil to reduce erosion and help sustain 
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production of forage. Correct placement of salt and 
supplemental feed helps to distribute grazing and to 
prevent overgrazing. Livestock watering troughs and 
tanks are needed because of the limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, foxtail fescue, filaree, and aliscale 
saltbush. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


143—Mercey loam, 30 to 50 percent slopes. This 
moderately deep, well drained soil is on uplands. It 
formed in residuum derived dominantly from sandstone 
or shale. The native vegetation is mainly annual grasses, 
forbs, and shrubs. Elevation is 500 to 1,500 feet. The 
average annual precipitation is 5 to 7 inches, the 
average annual air temperature is 64 to 65 degrees F, 
and the average frost-free period is 230 to 250 days. 

Typically, the surface layer is light yellowish brown 
loam about 3 inches thick. The subsoil is light yellowish 
brown clay loam about 13 inches thick. The substratum 
to a depth of 25 inches is light yellowish brown loam. 
Light yellowish brown sandstone is at a depth of 25 
inches. This soil is calcareous below a depth of 3 inches. 

Included in this unit are small areas of Delgado sandy 
loam on hilltops, Kettleman loam, Cantua coarse sandy 
loam, Mercey loam that has slopes of as little as 15 
percent, and Rock outcrop on ridgetops. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Mercey soil is moderately slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used as rangeland and wildlife habitat. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfali, steepness of slope, 
and the hazard of erosion. The amount of forage 
produced depends mainly on the seasonal precipitation. 
Steepness of slope limits access by livestock and 
promotes overgrazing of the less sloping areas. Trails or 
walkways can be constructed to encourage livestock 
grazing in areas where access is limited. Use of off-road 
vehicles can result in the deterioration of the native plant 
community and in increased erosion. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Adequate plant cover should be left on the soil 
to reduce erosion and help sustain forage production. 
Correct placement of salt and supplemental feed helps 
to distribute grazing and to prevent overgrazing. 
Livestock watering troughs and tanks are needed 
because of the limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, foxtail fescue, filaree, and allscale 
saltbush. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


Kings County, California 


144—Milham sandy loam, silty substratum. This 
very deep, well drained soil is on alluvial fans. It formed 
in alluvium derived dominantly from sedimentary rock. 
Slope is 0 to 2 percent. Elevation is 200 to 500 feet. The 
average annual precipitation is 6 to 7 inches, the 
average annual air temperature is 64 to 65 degrees F, 
and the average frost-free period is 260 to 270 days. 

Typically, the surface layer is light yellowish brown 
sandy loam about 14 inches thick. The subsoil is light 
yellowish brown sandy clay loam about 14 inches thick. 
The substratum to a depth of 60 inches or more is light 
yellowish brown loam and silty clay loam. The soil is 
calcareous below a depth of 14 inches. In some areas 
the surface layer is loam or fine sandy loam. 

Included in this unit are small areas of a Kimberlina 
fine sandy loam that has a sandy substratum, Garces 
loam, Panoche loam, and Wasco sandy loam. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Milham soil is slow. Available water 
capacity is high to very high. Effective rooting depth is 
60 inches or more. Runoff is medium, and the hazard of 
water erosion is slight. 

Most areas of this unit are used for irrigated crops, 
mainly barley and cotton. Among the other crops grown 
are pistachios, almonds, alfalfa, and tomatoes. Some 
areas are used as wildlife habitat. 

This unit is well suited to irrigated crops. It is limited 
mainly by slow permeability. Growing cover crops in 
nontilled almond orchards increases the water intake 
rate and helps to control dust. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the slow 
permeability of the soil, the length of runs should be 
adjusted to permit adequate infiltration of water. 

A cropping system that includes crop rotation and 
return of crop residue to the soil conserves moisture, 
helps to maintain tilth and fertility, and increases the 
water intake rate. All crops respond to phosphorus; most 
crops except legumes respond to nitrogen. 

If this unit is used for homesite development, the main 
limitation is slow permeability. The slow permeability can 
cause septic tank absorption fields to fail. Use of sandy 
backfill for the trench and long absorption lines heips to 
compensate for this limitation. 

Mulch, fertilizer, and irrigation are needed to establish 
lawn grasses and other small-seeded plants. The risk of 
erosion is increased if the soil is left exposed during site 
development. Revegetation of disturbed areas as soon 
as possible reduces the risk of erosion. 

This map unit is in capability unit Ils-3 (17), irrigated, 
and capability subclass Vlis (17), nonirrigated. 


145—Millsholm clay loam, 15 to 50 percent slopes. 
This shallow, well drained soil is on hills. It formed in 
residuum derived dominantly from sandstone. The native 
vegetation is mainly annual grasses, forbs, brush, and 
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trees. Elevation is 1,800 to 3,000 feet. The average 
annual precipitation is 14 to 18 inches, the average 
annual air temperature is 59 to 62 degrees F, and the 
average frost-free period is 210 to 240 days. 

Typically, the surface layer is yellowish brown clay 
loam about 4 inches thick. The subsoil is yellowish 
brown clay loam about 13 inches thick. Light yellowish 
brown sandstone is at a depth of 17 inches. In some 
areas the surface layer is loam. 

Included in this unit are small areas of Altamont clay, 
Gaviota loam, Vaquero clay, and Millsholm clay loam 
that has slopes of as much as 75 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Millsholm soil is moderate. 
Available water capacity is very low to low. Effective 
rooting depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used for livestock grazing, firewood 
production, wildlife habitat, and watershed. 

The production of forage on this unit is limited by the 
restricted effective rooting depth and the very low to low 
available water capacity. Livestock grazing should be 
managed to protect the unit from erosion. Proper grazing 
use is essential on this unit. Leaving sufficient plant 
cover on the unit helps to control erosion and 
encourages the production of forage. Correct placement 
of salt and supplemental feed helps to distribute 
livestock grazing and prevent overgrazing. Watering 
troughs and tanks should be provided for livestock 
because of the limited supply of water. Leaving the 
vegetation in drainageways and leaving eight to ten trees 
per acre helps to control erosion and enhances wildlife 
habitat and esthetic value. Onsite investigation is 
necessary prior to mechanical treatment. 

The characteristic plant community on this unit is 
mainly blue oak, Digger pine, soft chess, and red brome. 
The potential production of the understory is about 800 
pounds of air-dry vegetation per acre per year. 

This map unit is in capability subclass Vle (15), 
nonirrigated. 


146—Millsholm clay loam, 50 to 75 percent slopes. 
This shallow, well drained soil is on mountains. It formed 
in residuum derived dominantly from sandstone. The 
native vegetation is mainly annual grasses, forbs, brush, 
and trees. Elevation is 1,400 to 3,200 feet. The average 
annual precipitation is 14 to 18 inches, the average 
annual air temperature is 59 to 62 degrees F, and the 
average frost-free period is 210 to 240 days. 

Typically, the surface layer is yellowish brown clay 
loam about 4 inches thick. The subsoil is yellowish 
brown clay loam about 13 inches thick. Light yellowish 
brown sandstone is at a depth of 17 inches. In some 
areas the surface layer is loam. 

Included in this unit are small areas of Altamont clay, 
Gaviota loam, and Vaquero clay. Also included are small 
areas of Henneke very gravelly clay loam that has 
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slopes of as little as 30 percent, Kreyenhagen loam, and 
Sagaser loam. Included areas make up about 15 percent 
of the total acreage. 

Permeability of this Millsholm soil is moderate. 
Available water capacity is very low to low. Effective 
rooting depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used for livestock grazing, wildlife habitat, 
and watershed. 

The production of forage on this unit is limited by the 
shallow rooting depth and the very low to low available 
water capacity. Slope limits access by livestock and 
results in overgrazing of the less sloping areas. Livestock 
grazing should be managed to protect the unit from 
erosion. Proper grazing use is essential on this unit. 
Leaving sufficient plant cover on the unit helps to control 
erosion and encourages the production of forage. 
Correct placement of salt and supplemental feed helps 
to distribute livestock grazing and to prevent overgrazing. 
Watering troughs and tanks should be provided for 
livestock because of the limited supply of water. 
Because of the instability of the soil, trees and shrubs 
should be retained on the unit. 

The characteristic plant community on this unit is 
mainly blue oak, Digger pine, soft chess, and wild oat. 
The potential production of the understory is about 800 
pounds of air-dry vegetation per acre per year. 

This map unit is in capability subclass Vlle (15), 
nonirrigated. 


147—Nord fine sandy loam. This very deep, well 
drained soil is on alluvial fans. It formed in alluvium 
derived dominantly from igneous and sedimentary rock. 
Slope is 0 to 1 percent. Elevation is 210 to 290 feet. The 
average annual precipitation is 8 to 9 inches, the 
average annual air temperature is 61 to 62 degrees F, 
and the average frost-free period is 250 to 260 days. 

Typically, the surface layer is grayish brown fine sandy 
loam about 18 inches thick. The upper 34 inches of the 
underlying material is brown fine sandy loam and very 
fine sandy loam, and the lower part to a depth of 72 
inches is dark grayish brown and grayish brown fine 
sandy loam. The soil is calcareous between depths of 9 
and 52 inches and is noncalcareous below. 

Included in this unit are small areas of Grangeville fine 
sandy loam that has been partially drained, Lakeside 
clay loam that has been drained, Nord fine sandy loam 
that is saline-alkali, and Whitewolf coarse sandy loam. 
Also included are small areas of Cajon sandy loam, 
Kimberlina fine sandy loam that has a sandy substratum, 
and soils, near the Kings River, that are subject to rare 
periods of flooding. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Nord soil is moderate. Available 
water capacity is moderate to high. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. 
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Most areas of this unit are used for irrigated craps, 
mainly alfalfa, cotton, barley, and grapes. Among the 
other crops grown are corn, wheat, almonds, walnuts, 
apricots, and peaches. Some areas are used for urban 
development. 

This unit is well suited to irrigated crops. It has few 
limitations. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the moderate 
permeability of the soil, the length of runs should be 
adjusted to permit adequate infiltration of water. Growing 
cover crops in nontilled fruit and nut orchards increases 
the penetration of water and helps to control dust. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. All crops respond to 
phosphorus; most crops except legumes respond to 
nitrogen. 

This unit is well suited to urban development. It has 
few limitations. Mulch, fertilizer, and irrigation are needed 
to establish lawn grasses and other small-seeded plants. 

The map unit is in capability class | (17), irrigated, and 
capability subclass IVc (17), nonirrigated. 


148—Nord fine sandy loam, saline-alkali. This very 
deep, well drained soil is on alluvia! fans. !t formed in 
alluvium derived dominantly from igneous and 
sedimentary rock. Slope is 0 to 1 percent. Elevation is 
200 to 290 feet. The average annual precipitation is 8 to 
9 inches, the average annual air temperature is 61 to 62 
degrees F, and the average frost-free period is 250 to 
260 days. 

Typically, the surface layer is grayish brown fine sandy 
loam about 18 inches thick. The upper 34 inches of the 
underlying material is brown fine sandy loam and very 
fine sandy loam, and the lower part to a depth of 72 
inches is dark grayish brown and grayish brown fine 
sandy loam. The soil is calcareous between depths of 9 
and 52 inches and is noncalcareous below. It is saline- 
alkali throughout. 

Included in this unit are small areas of Grangeville fine 
sandy loam that has been partially drained and is saline- 
alkali, Lakeside clay loam that has been drained, Nord 
fine sandy loam, and Whitewolf coarse sandy loam. Also 
included are small areas of Cajon sandy loam, 
Kimberlina fine sandy loam that is saline-alkali, Vanguard 
sandy loam that has been partially drained, and soils, 
near the Kings River, that are subject to rare periods of 
flooding. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Nord soil is moderately slow. 
Available water capacity ranges from low to moderate 
because the salinity of the soil differs from one area to 
another. Effective rooting depth is 60 inches or more. 
Runoff is slow, and the hazard of water erosion is slight. 


Kings County, California 


Most areas of this unit are used for irrigated crops, 
mainly cotton and barley. Among the other crops grown 
are alfalfa, corn, and grapes. Some areas are used for 
homesite development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil and the moderately slow 
permeability. 

If this unit is irrigated, salinity influences the choice of 
crops. The amount of salts present, the crops planted, 
and the reclamation procedures used affect the yield of 
crops on this unit. Intensive management is required to 
reduce the salinity and maintain soil productivity. Content 
of toxic salts can be reduced by leaching, applying 
proper amounts of soil amendments, and returning crop 
residue to the soil. Gypsum, sulfur, and sulfuric acid are 
among the soil amendments that can be used to reclaim 
the soil. If sulfur or sulfuric acid is used, lime should be 
present in the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. All crops respond to 
phosphorus; most crops except legumes respond to 
nitrogen. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the moderately 
slow permeability of the soil, the length of runs should 
be adjusted to permit adequate infiltration of water. 

This unit is suited to homesite development. The main 
limitations are the saline-alkali condition of the soil and 
the moderately slow permeability. The saline-alkali 
condition of the soil causes high corrosivity to steel and 
concrete. Treated steel pipe and sulfate-resistant 
concrete should be used. Selection of salt- and alkaii- 
tolerant plants is important for the establishment of 
lawns, shrubs, trees, and vegetable gardens. Among the 
practices that can be used to reclaim the soil are 
applying gypsum and adequately leaching the salts. 

The moderately slow permeability can cause septic 
tank absorption fields to fail. This limitation can be 
overcome by increasing the size of the absorption field. 

This map unit is in capability units Ils-6 (17), irrigated, 
and |Vs-6 (17), nonirrigated. 


149—Nord complex. This map unit is on alluvial fans. 
Slope is 0 to 1 percent. Elevation is 200 to 290 feet. The 
average annual precipitation is 8 to 9 inches, the 
average annual air temperature is 61 to 62 degrees F, 
and the average frost-free period is 250 to 260 days. 

This unit is 50 percent Nord fine sandy loam and 40 
percent Nord fine sandy loam, saline-alkali. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 
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included in this unit are small areas of a Grangeville 
fine sandy loam that has been partially drained and is 
saline-alkali in places, a Lakeside clay loam that has 
been drained, and Whitewolf coarse sandy loam. Also 
included are small areas of Kimberlina fine sandy loam 
that has a sandy substratum or that is saline-alkali, 
Cajon sandy loam, and soils, near the Kings River, that 
are subject to rare periods of flooding. Included areas 
make up about 10 percent of the total acreage. 

The Nord fine sandy loam is very deep and well 
drained. It formed in alluvium derived dominantly from 
igneous and sedimentary rock. Typically, the surface 
layer is grayish brown fine sandy loam about 18 inches 
thick. The upper 34 inches of the underlying material is 
brown fine sandy loam and very fine sandy loam, and 
the lower part to a depth of 72 inches is dark grayish 
brown and grayish brown fine sandy loam. This soil is 
calcareous between depths of 9 and 52 inches and is 
noncalcareous below. 

Permeability of the Nord fine sandy loam is moderate. 
Available water capacity is moderate to high. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. 

The Nord fine sandy loam, saline-alkali, is very deep 
and well drained. It formed in alluvium derived 
dominantly from igneous and sedimentary rock. Typically, 
the surface layer is grayish brown fine sandy loam about 
18 inches thick. The upper 34 inches of the underlying 
material is brown fine sandy loam and very fine sandy 
loam, and the lower part to a depth of 72 inches is dark 
grayish brown and grayish brown fine sandy loam. This 
soil is calcareous between depths of 9 and 52 inches 
and is noncalcareous below. It is saline-alkali throughout. 

Permeability of the Nord fine sandy loam, saline-alkali, 
is moderately slow. Available water capacity is low to 
moderate because the salinity of the soil differs from one 
area to another. Effective rooting depth is 60 inches or 
more. Runoff is slow, and the hazard of water erosion is 
slight. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa, cotton, barley, and grapes. Among the 
other crops grown are corn, wheat, fruit, and nuts. This 
unit can be used for walnuts, peaches, and apricots if 
the saline-alkali areas are reclaimed. Some areas are 
used for urban development. 

The Nord fine sandy loam, saline-alkali, is best suited 
to irrigated crops that are salt- and alkali-tolerant. It is 
limited mainly by the saline-alkali areas, which are 
intermingled with nonsaline-nonalkali areas. Limited 
growth and vigor of crops is characteristic of areas of 
this unit (fig. 7). The amount of salts present, the crops 
planted, and the reclamation procedures used affect the 
yields of crops. 

If this unit is used for irrigated crops, salinity influences 
the choice of crops in some areas. Intensive 
management is required to reduce the salinity and 
maintain soil productivity. The content of toxic salts is 
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Figure 7.—Peach orchard in an area of Nord complex. Variation in size of trees is a result of the content of salts and alkall In the soils. 


reduced by leaching, applying proper amounts of soil 
amendments, and returning crop residue to the soil. 
Gypsum, suifur, or sulfuric acid can be used to reclaim 
the saline-alkali areas. Lime should be present in the 
surface layer if sulfur or sulfuric acid is added. Furrow, 
border, and sprinkler irrigation systems are suited to this 
unit. 

Tilth and fertility can be improved by returning crop 
residue to the soil. Generally, all crops respond to 
phosphorus and all crops except legumes respond to 
nitrogen. 

This unit is suited to urban development. The main 
limitations are the saline-alkali areas, which are highly 
corrosive to steel and concrete, and the moderately slow 
permeability, which can cause septic tank absorption 
fields to fail. Treated steel pipe and sulfate resistant 
concrete should be used. The risk of erosion is 
increased if the soil is left exposed during site 
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development. Selection of adapted vegetation is critical 
for the establishment of lawns, shrubs, trees, and 
vegetable gardens. 

If this unit is used for septic tank absorption fields, the 
limitation of moderately slow permeability can be 
overcome by increasing the size of the absorption field. 

This map unit is in capability units !ls-6 (17), irrigated, 
and IVs-6 (17), nonirrigated. 


150—Panoche loam. This very deep, well drained soil 
is on alluvial fans. It formed in alluvium derived 
dominantly from sedimentary rock. Slope is 0 to 2 
percent. The vegetation in areas not cultivated is mainly 
annual grasses, forbs, and shrubs. Elevation is 240 to 
1,300 feet. The average annual precipitation is 6 to 7 
inches, the average annual air temperature is 63 to 65 
degrees F, and the average frost-free period is 250 to 
275 days. 
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Kings County, California 


Typically, the soil is light brownish gray, grayish brown, 
and brown loam to a depth of 60 inches or more. It is 
calcareous below a depth of 7 inches. 

Included in this unit are small areas of Avenal loam, 
Kettleman loam that is on toe slopes and has slopes of 
as much as 10 percent, Panoche clay loam that is 
saline-alkali, Twisselman silty clay, and Wasco sandy 
loam. Also included are small areas of Kimberlina fine 
sandy loam that has a sandy substratum, Milham sandy 
loam that has a silty substratum, Westhaven loam, and 
Panoche soil that has slopes of more than 2 percent and 
small areas of soils, in Sunflower Valley and Kettleman 
Plain, that are subject to rare periods of flooding. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Panoche soil is moderate. 
Available water capacity is high to very high. Effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is slight. 

Most areas of this unit are used for irrigated crops and 
as rangeland. A few areas are used for nonirrigated grain 
crops and urban development. 

This unit is well suited to irrigated crops. It has few 
limitations. Furrow, border, and sprinkler irrigation 
systems are suited to this unit. The method used 
generally is governed by the crop grown. Because of the 
moderate permeability of the soil, the length of runs 
should be adjusted to permit adequate infiltration of 
water. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Growing cover 
crops in nontilled orchards increases the penetration of 
water, reduces runoff and erosion, and helps to control 
dust. Most crops except legumes respond to nitrogen; all 
crops respond to phosphorus. Nonirrigated grain crops 
are limited mainly by the lack of rainfall sufficient to bring 
them to maturity. In most years, when precipitation is 
above normal, the nonirrigated barley can be harvested. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall. The amount of forage 
produced depends mainly on the distribution of seasonal 
precipitation. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Leaving sufficient plant cover on the unit helps 
to control erosion and encourages the production of 
forage. 

Management practices suitable for use on this unit are 
proper range use, deferred grazing, and rotation grazing. 
Correct placement of salt and supplemental feed helps 
to better distribute livestock grazing and to prevent 
overgrazing. Watering troughs and tanks should be 
provided for livestock because of the limited supply of 
water. 
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This unit is suited to urban development. The main 
limitations are the moderate permeability and medium 
runoff. 

The moderate permeability can cause septic tank 
absorption fields to fail. Use of sandy backfill for the 
trench and long absecrption lines helps to compensate 
for this limitation. 

Mulch, fertilizer, and irrigation are needed to establish 
lawn grasses and other small-seeded plants. The risk of 
erosion is increased if the soil is left exposed during site 
development. Structures to divert runoff are needed if 
buildings and roads are constructed. 

This map unit is in capability class | (17), irrigated, and 
capability subclass Vilc (17), nonirrigated. 


151—Panoche clay loam, saline-alkali. This very 
deep, well drained soil is on alluvial fans. It formed in 
alluvium derived dominantly from sedimentary rock. 
Slope is 0 to 1 percent. The vegetation in areas not 
cultivated is mainly annual grasses, forbs, and shrubs. 
Elevation is 200 to 450 feet. The average annual 
precipitation is 6 to 7 inches, the average annual air 
temperature is 63 to 64 degrees F, and the average 
frost-free period is 250 to 275 days. 

Typically, the soil is grayish brown clay loam to a 
depth of 60 inches or more. It is calcareous and saline- 
alkali throughout. 

Included in this unit are small areas of Avenal loam, 
Lethent clay loam, Panoche loam, and a Westhaven clay 
loam and a Twisselman silty clay that are saline-alkali. 
Also included are small areas of soils that are subject to 
rare periods of flooding. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Panoche soil is moderately slow. 
Available water capacity is low to high because the 
salinity of the soil differs from one area to another. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of water erosion is slight. 

This unit is used mainly for irrigated crops. It is also 
used as rangeland. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. intensive management is needed to 
reduce the salinity and maintain the productivity of the 
soil. The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Gypsum can be used 
to reclaim the soil in this unit. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the moderately slow 
permeability of the soil, the length of runs should be 
adjusted to permit adequate infiltration of water. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Tillage should be 
kept to a minimum. Crops respond to nitrogen and 
phosphorus. 
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This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall and the saline-alkali 
condition of the soil. The amount of forage produced 
depends on the seasonal! precipitation. 

Management practices suitable for use on this unit are 
proper range use, deferred grazing, and rotation grazing. 
Correct placement of salt and supplemental feed helps 
to distribute grazing and prevent overgrazing. Livestock 
watering troughs and tanks are needed because of the 
limited water supply. 

The characteristic plant community on this unit is 
mainly red brome, filaree, saltgrass, and allscale 
saltbush. 

This unit is suited to homesite development. The main 
limitations are the moderately stow permeability and the 
saline-alkali condition of the soil, which causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate resistant concrete should be used. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning plant residue 
to the soil. 

The moderately slow permeability can cause septic 
tank absorption fields to fail. Use of sandy backfill for the 
trench and long absorption lines helps to compensate 
for this limitation. 

Selection of adapted vegetation is critical for 
establishment of lawns, shrubs, trees, and vegetable 
gardens. 

This map unit is in capability unit lls-6 (17), irrigated, 
and capability subclass Vlls (17), nonirrigated. 


152—Parkfield Variant gravelly clay loam, 2 to 8 
percent slopes. This moderately deep, well drained soil 
is on stream terraces. It formed in alluvium derived 
dominantly from sedimentary rock. The native vegetation 
is mainly annual grasses and forbs. Elevation is 800 to 
1,000 feet. The average annual precipitation is 7 to 8 
inches, the average annual air temperature is 63 to 64 
degrees F, and the average frost-free period is 230 to 
250 days. 

Typically, the surface tayer is dark grayish brown 
gravelly clay loam about 4 inches thick. The upper 11 
inches of the subsoil is dark grayish brown clay loam, 
and the lower 17 inches is grayish brown clay. The 
substratum to a depth of 35 inches is light yellowish 
brown clay. Pale yellow very cobbly sandstone is at a 
depth of 35 inches. It is weakly cemented with lime. 

Included in this unit are small areas of Delgado sandy 
loam that is on hilltops and has slopes of as much as 15 
percent, Avenal loam, and Panoche loam on toe slopes. 
included areas make up about 10 percent of the total 
acreage. 

Permeability of this Parkfield Variant soil is slow. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is slow, and the 
hazard of water erosion is slight. 

This unit is used as rangeland and wildlife habitat. 
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This unit is suited to use as rangeland. The amount of 
forage produced depends mainly on the seasonal 
precipitation. 

Proper grazing use is essential on this unit. Adequate 
plant cover should be left on the soil to reduce erosion 
and help sustain forage production. Correct placement of 
salt and supplemental feed helps to distribute grazing 
and prevent overgrazing. Water troughs and tanks are 
necessary for livestock because of the limited water 
supply. 

The characteristic plant community on this unit is 
mainly red brome, barley, soft chess, filaree, and foxtail 
fescue. 

This map unit is in capability subclass Vle (17), 
nonirrigated. 


153—Pitco clay, partially drained. This very deep, 
somewhat poorly drained, saline-alkali soil is on basin 
rims and flood plains. it formed in alluvium derived 
dominantly from igneous and sedimentary rock. Slope is 
0 to 1 percent. Elevation is 190 to 210 feet. The average 
annua! precipitation is 6 to 7 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 260 to 275 days. 

Typically, the surface layer is dark gray and gray clay 
about 23 inches thick. The underlying material to a depth 
of 60 inches or more is stratified, dark gray and olive 
gray clay loam and clay. Mottles are in all layers below a 
depth of 16 inches. The soil is saline-alkali throughout. 

Included in this unit are small areas of Armona loam, 
Gepford clay, Tulare clay, Vanguard sandy Joam that has 
been partially drained, and soils that have a calcareous 
surface layer. Also included are areas of soils that are 
subject to rare periods of flooding. Included areas make 
up about 15 percent of the total acreage. 

Permeability of this Pitco soil is very slow. Available 
water capacity is very low to moderate because the 
salinity of the soil varies from one area to another. 
Effective rooting depth of the crops commonly grown in 
the area is limited by a perched water table that is at a 
depth of 48 to 60 inches or more. This soil is considered 
to be partially drained because of the presence of dams 
and reservoirs in the Sierra Nevada, pumping from the 
water table, use of tile and interceptor drains, and the 
filling and leveling of the sloughs in the vicinity. Runoff is 
very slow, and the hazard of water erosion is slight. This 
soil is protected from flooding by large flood control 
structures. 

This unit is used mainly for irrigated crops. It is also 
used for hay and pasture. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil, wetness, and very slow 
permeability. Tile drainage can be used if a suitable 
outlet is available. 

If this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
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salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Among the practices that can be used to 
reclaim the soil are applying gypsum and adequately 
leaching the salts. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the soil, the length of runs should be adjusted to 
permit adequate infiltration of water. The application of 
water should be regulated so that water does not stand 
on the surface and damage the crops. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

If this unit is used for hay and pasture, the main 
limitations are the saline-alkali condition of the soil, 
wetness, and very slow permeability. The concentration 
of salts and alkali in the surface layer limits the 
production of plants suitable for hay and pasture. Salt- 
tolerant species are most suitable for planting. Leaching 
the salts from the surface layer is limited by wetness. 
Proper drainage and irrigation water management reduce 
the concentration of salts. 

irrigation water can be applied by the furrow and 
border methods. Leveling helps to insure the uniform 
application of water. Because of the very slow 
permeability of the soil, the application of water should 
be regulated so that water does not stand on the surface 
and damage the crops. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. Use 
of nitrogen and phosphorus promotes good growth of 
forage plants. 

If this unit is used for homesite development, the main 
limitations are wetness, the saline-alkali condition of the 
soil, very slow permeability, and the high potential of 
shrinking and swelling. Deep drainage reduces wetness. 
Tile drainage can be used if a suitable outlet is available. 
Plants that tolerate wetness and droughtiness should be 
selected if irrigation and additional drainage are not 
provided. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning plant residue 
to the soil. Selection of adapted vegetation is critical for 
the establishment of lawns, shrubs, trees, and vegetable 
gardens. 

The very slow permeability and wetness increase the 
possibility of failure of septic tank absorption fields. 
Increasing the size of the absorption field and backfilling 
with sand help to overcome these limitations. 
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The effects of shrinking and swelling can be minimized 
by using proper engineering designs and by backfilling 
with material that has low shrink-swell potential. 

This map unit is in capability unit Illw-6 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


154—Pits and Dumps. This map unit consists of 
areas from which soil and parent material have been 
removed and areas of uneven accumulation of waste 
material. These areas are rock quarries; sand and gravel 
borrow pits; old, abandoned, dissected sloughs; refuse 
disposal sites; and mines. The largest area is the 
gypsum quarry southeast of Reef City. Another area is 
the gravel pit west of Reef City. Drainage channels cut 
across some areas. Some sites are subject to seasonal 
flooding and ponding. The elevation is 200 to 3,400 feet. 
The vegetation is mainly sparse annual grasses and 
forbs. A few areas near mines also support trees and 
shrubs. 

Included in this unit are small areas of Cajon sandy 
loam, Delgado sandy loam that has slopes of as much 
as 30 percent, Henneke very gravelly clay loam that has 
slopes of as much as 50 percent, and Kimberlina fine 
sandy loam that is saline-alkali or that has a sandy 
substratum. Also included are small areas of Nord fine 
sandy loam, some areas of which are saline-alkali; 
Panoche loam; and Wasco sandy loam. 

Drainage, permeability, surface runoff, depth of the 
root zone, and available water capacity are all variable. 
The hazard of erosion is high. 

This unit has no value for farming. 

This map unit is in capability subclass Ville (17, 15). 


155—Rambla loamy sand, drained. This very deep, 
saline-alkali soil is on basin rims. It formed in alluvium 
derived dominantly from igneous and sedimentary rock. 
Slope is 0 to 2 percent. Elevation is 190 to 235 feet. The 
average annual precipitation is 6 to 7 inches, the 
average annual air temperature is 64 to 65 degrees, and 
the average frost-free period is 260 to 275 days. 

Typically, the surface layer is gray loamy sand about 
15 inches thick. The upper 4 inches of the underlying 
material is gray loamy fine sand, the next 26 inches is 
gray and very pale brown clay, and the lower part to a 
depth of 60 inches or more is light gray loamy sand. 
Mottles are in most layers below a depth of 19 inches. 
The soil is saline-alkali in some parts. In some areas the 
surface layer is sand. 

Included in this unit are small areas of Homeland fine 
sandy loam, Houser clay, and Westcamp loam that have 
been partially drained; Houser fine sandy loam that has 
been drained; and Twisselman silty clay. Also included 
are small areas of soils that are subject to rare periods 
of flooding. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Rambla soil is moderately rapid to 
a depth of 19 inches and very slow below this depth. 
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Available water capacity is very low to moderate 
because the salinity of the soil varies from one area to 
another. Effective rooting depth is 60 inches or more. 
Runoff is slow, and the hazard of water erosion is slight. 
The hazard of soil blowing is high. This soil is considered 
to be drained because of the presence of dams and 
reservoirs in the Sierra Nevada, pumping from the water 
table, and the use of drainage canals. 

This unit is used for irrigated barley and cotton. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil, the very low to moderate available 
water capacity, highly stratified soil layers, and the 
hazard of soil blowing. The amount of salts present, the 
degree of stratification, the crops planted, and the 
reclamation procedures used affect the yield of crops on 
this unit. If the saline-alkali condition of the soil is 
significantly reduced by reciamation, the permeability and 
available water capacity increase. 

If this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
salinity and maintain soil productivity. Subsoiling 
improves the water intake rate and allows salts to leach 
downward. The content of toxic salts is reduced by 
leaching, applying proper amounts of soil amendments, 
and returning crop residue to the soil. Gypsum, sulfur, 
and sulfuric acid are among the soil amendments that 
can be used to reclaim the soil in this unit. If sulfur or 
sulfuric acid is used, lime should be present in the 
surface layer. 

Crops that are tolerant of drought are best suited 
because the available moisture is not adequate for good 
growth of most other crops. A cropping system that 
includes crop rotation and maintains crop residue on or 
near the surface conserves moisture, reduces soil 
blowing, and helps to maintain soil tilth and organic 
matter content. Crops respond to nitrogen and 
phosphorus. 

Sprinkler irrigation is a suitable method of applying 
water. Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. Because the soil is droughty, applications 
of irrigation water should be light and frequent. 

If this unit is used for homesite development, the main 
limitations are the saline-alkali condition of the soil and 
very slow permeability. The saline-alkali condition of the 
soil causes high corrosivity to steel and concrete. 
Treated steel pipe and sulfate resistant concrete should 
be used. The content of toxic salts is reduced by 
leaching, applying proper amounts of soil amendments, 
and returning plant residue to the soil. Selection of 
adapted vegetation is critical for the establishment of 
lawns, shrubs, trees, and vegetable gardens. 

The very slow permeability can cause septic tank 
absorption fields to fail. Use of sandy backfill for the 
trench and long absorption lines helps to compensate 
for this limitation. 
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The risk of erosion is increased if the soil is left 
exposed during site development. Revegetating 
disturbed areas around construction sites as soon as 
possible helps to control soil blowing. 

This map unit is in capability unit lis-4 (17), irrigated, 
and capability subclass Vis (17), nonirrigated. 


156—Reefridge clay, 5 to 15 percent slopes. This 
deep, well drained soil is on hills. it is moderately sloping 
and rolling. The soil formed in residuum derived 
dominantly from shale and sandstone. The native 
vegetation is mainly annual grasses and forbs. Elevation 
is 700 to 2,000 feet. The average annual precipitation is 
about 7 to 8 inches, the average annual air temperature 
is 63 to 64 degrees F, and the average frost-free period 
is 230 to 250 days. 

Typically, the surface layer is brown and light yellowish 
brown clay about 14 inches thick. The underlying 
material to a depth of 48 inches is light olive brown clay. 
Light olive gray, olive yellow, and yellow interbedded 
shale and sandstone are at a depth of 48 inches. 
Mottles and lime are below a depth of 14 inches. The 
soil is saline below a depth of 14 inches. 

Included in this unit are small areas of Delgado sandy 
loam on hilltops, Kettleman loam, Mercey loam, and a 
Reefridge clay that has slopes of as much as 30 
percent. Also included are small areas of Panoche loam 
on toe slopes. Included areas make up about 10 percent 
of the total acreage. 

Permeability of this Reefridge soil is slow; however, 
the infiltration rate is high when the soil is dry and the 
cracks in the soil are open. As the soil becomes wet and 
the cracks close, the infiltration rate drastically 
decreases. Available water capacity is low to high. 
Effective rooting depth is 40 to 60 inches or more. 
Runoff is medium, and the hazard of water erosion is 
slight. 

This unit is used as rangeland and wildlife habitat. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall. The amount of forage 
produced depends mainly on the seasonal precipitation. 

Proper grazing use is essential on this unit. Adequate 
plant cover should be left on the soil to reduce erosion 
and help sustain forage production. Grazing should be 
delayed until the soil is firm and the more desirable 
forage plants have had an opportunity to set seed. 
Correct placement of salt and supplemental feed helps 
to distribute grazing and prevent overgrazing. Livestock 
watering troughs and tanks are needed because of the 
limited water supply. 

Areas of this unit are difficult to fence. Excessive 
shrinking and swelling of the soil lifts fenceposts out of 
the ground. 

The characteristic plant community on this unit is 
mainly red brome, ripgut brome, clover, wild oat, barley, 
and filaree. 
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This map unit is in capability subclass Vile (15), 
nonirrigated. 


157—Reefridge clay, 15 to 30 percent slopes. This 
deep, well drained, hilly soil is on uplands. It formed in 
residuum derived dominantly from shale and sandstone. 
The native vegetation is mainly annual grasses and 
forbs. Elevation is 700 to 2,000 feet. The average annual 
precipitation is 7 to 8 inches, the average annual air 
temperature is 63 to 64 degrees F, and the average 
frost-free period is 230 to 250 days. 

Typically, this soil is brown clay about 56 inches thick. 
It is underlain by light olive gray, olive yellow, and yellow 
shale. Mottles and lime are below a depth of 30 inches. 
The soil is saline below a depth of 30 inches. 

Included in this unit are small areas of Delgado sandy 
loam on hilltops, Kettleman loam, Mercey loam, and a 
Reefridge clay that has slopes of as little as 5 percent. 
Included areas make up about 10 percent of the total 
acreage. 

Permeability of this Reefridge soil is slow; however, 
the infiltration rate is high when the soil is dry and the 
cracks in the soil are open. As the soil becomes wet and 
the cracks close, the infiltration rate drastically 
decreases. Available water capacity is low to high. 
Effective rooting depth is 40 to 60 inches or more. 
Runoff is medium, and the hazard of water erosion is 
moderate. 

This unit is used as rangeland and wildlife habitat. 

This unit is suited to use as rangeland. The production 
of forage is limited by low rainfall and the hazard of 
erosion. The amount of forage produced depends mainly 
on the seasonal precipitation. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Adequate plant cover should be left on the unit 
to reduce erosion and help sustain forage production. 
Grazing should be delayed until the soil is firm and the 
more desirable forage plants have had an opportunity to 
set seed. Correct placement of salt and supplemental 
feed helps to distribute grazing and prevent overgrazing. 
Livestock watering troughs and tanks are needed 
because of the limited water supply. 

Areas of this unit are difficult to fence. Excessive 
shrinking and swelling of the soil lifts fenceposts out of 
the ground. 

The characteristic plant community on this unit is 
mainly red brome, ripgut brome, wild oat, barley, clover, 
and filaree. 

This map unit is in capability subclass Vlle (15), 
nonirrigated. 


158—Remnoy very fine sandy loam. This shallow, 
somewhat poorly drained, saline-alkali soil is on alluvial 
fans and flood plains. It formed in alluvium derived 
dominantly from igneous and sedimentary rock. Slope is 
0 to 2 percent. Elevation is 225 to 300 feet. The average 
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annual precipitation is 7 to 8 inches, the average annual 
air temperature is 62 to 63 degrees F, and the average 
frost-free period is 250 to 275 days. 

Typically, the surface layer is light brownish gray very 
fine sandy loam about 1 inch thick. The subsurface layer 
is light gray very fine sandy loam about 4 inches thick. 
The subsoil is light gray clay loam about 10 inches thick. 
The next layer to a depth of 29 inches is a light gray 
hardpan that is cemented with lime and silica. The 
substratum to a depth of 70 inches or more is stratified, 
light gray and light brownish gray silt loam and sandy 
loam. Mottles are in most layers below a depth of 5 
inches. The soil is calcareous to a depth of 63 inches. It 
is saline-alkali throughout. In some areas the surface 
layer is silt loam or loam. 

Included in this unit are small areas of a Kimberlina 
fine sandy loam that is saline-alkali, Excelsior sandy 
loam, Garces loam, and Melga silt loam. Also included 
are small areas of a Lakeside clay loam that has been 
drained, a Nord fine sandy loam that is saline-alkali, a 
soil that is more than 20 inches deep to a hardpan, and 
Remnoy very fine sandy loam that is not flooded. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Remnoy soil is slow. Available 
water capacity is very low. Effective rooting depth is 10 
to 20 inches. Runoff is very slow, and the hazard of 
water erosion is slight. The soil is subject to brief periods 
of flooding late in winter and early in spring. 

This unit is used for irrigated crops and for hay and 
pasture. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the hardpan, the 
saline-alkali condition of the soil, the very low available 
water capacity, brief periods of flooding, and slow 
permeability. Ripping and shattering the hardpan 
increases the effective rooting depth and improves 
internal drainage. 

If this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Permeability and 
available water capacity increase if the hardpan is ripped 
and the saline-alkali condition of the soil is significantly 
reduced by reclamation. The amount of salts present, 
the crops planted, and the reclamation procedures used 
affect the yield of crops on this unit. Crops respond to 
nitrogen and phosphorus. 
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The risk of flooding is reduced by the use of levees, 
canals, and diversions. Furrow, border, and sprinkler 
irrigation systems are suited to this unit. Because of the 
slow permeability of the soil, the length of runs should 
be adjusted to permit adequate infiltration of water. 

If this unit is used for hay and pasture, the main 
limitations are the hardpan, the saline-alkali condition of 
the soil, and very low to moderate available water 
capacity. Ripping and shattering the hardpan increases 
the effective rooting depth and improves internal 
drainage. 

The concentration of salts and alkali limits the 
production of some hay and pasture plants. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

Irrigation water can be applied by the border and 
sprinkler methods. Leveling helps to insure the uniform 
application of water. Proper stocking rates, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. Use of nitrogen and phosphorus 
promotes good growth of forage plants. 

If this unit is used for homesite development, the main 
limitations are the hardpan, slow permeability, the saline- 
alkali condition of the soil, and brief periods of flooding. 
The hardpan is rippable and therefore is not a serious 
limitation for most engineering uses. 

The slow permeability can cause septic tank 
absorption fields to fail. This limitation can be overcome 
by increasing the size of the absorption field. The 
suitability of the unit for septic tank absorption fields can 
be improved by ripping the hardpan to increase 
permeability. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. 

Selection of salt- and alkali-tolerant plants is important 
for the establishment of lawns, shrubs, trees, and 
vegetable gardens. Among the practices that can be 
used to reclaim the soil are applying gypsum and 
adequately leaching the salts. The risk of flooding is 
reduced by the use of levees, canals, and diversions. 
The risk of erosion is increased if the soil is left exposed 
during site development. Revegetation of disturbed areas 
as soon as possible reduces the risk of erosion. 

This map unit is in capability unit IVs-8 (17), irrigated, 
and capability subclass Vils (17), nonirrigated. 


159—Rock outcrop-Dystric Lithic Xerochrepts 
complex, 30 to 100 percent slopes. This map unit is 
on ridges. The native vegetation is mainly shrubs, trees, 
annual grasses, and forbs. Elevation is 1,400 to 3,200 
feet. The average annual precipitation is 10 to 18 inches, 
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the average annual air temperature is 59 to 62 degrees 
F, and the average frost-free period is 200 to 240 days. 

This unit is 50 percent Rock outcrop and 40 percent 
Dystric Lithic Xerochrepts. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Altamont clay, 
Gaviota loam, Millsholm clay loam, and Vaquero clay. 
These included areas have slopes of as little as 15 
percent and as much as 75 percent. They make up 
about 10 percent of the total acreage. 

Rock outcrop consists of exposed areas of highly 
fractured, acid shale. 

Because the shale Rock outcrop is highly fractured, 
infiltration is very rapid. Most of the precipitation that 
falls on the surface enters the shale through these 
fractures and is used by shrubs and trees. Runoff is very 
slow. 

Dystric Lithic Xerochrepts are very shallow and 
excessively drained. They formed in residuum derived 
dominantly from acid shale. Typically, these soils are 
grayish brown very shaly sandy loam or shaly sandy 
loam about 6 inches deep. They are underlain by light 
brownish gray, acid shale. 

Permeability of Dystric Lithic Xerochrepts is rapid. 
Available water capacity is very low. Effective rooting 
depth is 0.25 to 7.0 inches. Runoff is slow, and the 
hazard of water erosion is slight. 

This unit is used as wildlife habitat and watershed. 
Precipitation is stored in the fractures of the Rock 
outcrop and surfaces downslope in the form of seeps. 

This map unit is in capability subclass VIlls (15), 
nonirrigated. 


160—Rock outcrop-Lithic Torriorthents complex, 
15 to 75 percent slopes. This map unit is on ridges. 
The native vegetation is mainly annual grasses, forbs, 
shrubs, and deciduous trees. Elevation is 500 to 2,200 
feet. The average annual precipitation is 6 to 7 inches, 
the average annual air temperature is 63 to 65 degrees 
F, and the average frost-free period is 230 to 250 days. 

This unit is 50 percent Rock outcrop and 40 percent 
Lithic Torriorthents. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Delgado sandy 
loam, Delgado gravelly sandy loam, and Reefridge clay, 
all of which have slopes of 15 to 30 percent. Included 
areas make up about 10 percent of the total acreage. 

Rock outcrop is composed of highly fractured shale. 
Because the shale Rock outcrop is highly fractured, 
infiltration is very rapid. Most of the precipitation that 
falls on the surface enters the shale through these 
fractures and is used by shrubs and trees. Runoff is very 
slow. 

Lithic Torriorthents are very shallow and excessively 
drained. They formed in residuum derived dominantly 
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from shale. Typicaily, these soils are pale brown shaly 
clay loam or very shaly clay loam about 2 inches thick. 
They are underlain by white and strong brown shale. 

Permeability of Lithic Torriorthents is moderate. 
Available water capacity is very low. Effective rooting 
depth is 0.25 to 7.0 inches. Runoff is slow, and the 
hazard of water erosion is slight. 

This unit is used as wildlife habitat and watershed. 
Precipitation is stored in the fractures of the Rock 
outcrop and surfaces downslope in the form of seeps. 

This map unit is in capability subclass VIlls (15), 
nonirrigated. 


161—Sagaser loam, 50 to 75 percent slopes. This 
deep, well drained soil is on north aspects of mountains. 
It formed in residuum derived dominantly from sandstone 
or shale. The native vegetation is mainly trees, shrubs, 
annual grasses, and forbs. Elevation is 1,800 to 3,200 
feet. The average annual precipitation is 10 to 18 inches, 
the average annual air temperature is 59 to 61 degrees 
F, and the average frost-free period is 200 to 240 days. 

Typically, the surface layer is brown loam about 6 
inches thick. The subsoil is brown, yellowish brown, and 
light yellowish brown clay loam about 28 inches thick. 
The substratum is light yellowish brown shaly clay loam 
about 8 inches thick. It is underlain by light gray, highly 
fractured shale. 

Included in this unit are small areas of Altamont clay, 
Kreyenhagen loam, Sagaser loam that has slopes of as 
little as 30 percent, and Vaquero clay. Also included are 
small areas of Gaviota loam, Millsholm clay loam, and 
Rock outcrop. Included areas make up about 15 percent 
of the total acreage. 

Permeability of this Sagaser soil is moderately slow. 
Available water capacity is moderate to high. Effective 
rooting depth is 40 to 60 inches or more. Runoff is rapid, 
and the hazard of water erosion is high. 

This unit is used livestock grazing, wildlife habitat, and 
watershed. 

The production of forage is limited by the presence of 
brush and trees and the hazard of water erosion. Slope 
limits access by livestock and results in overgrazing of 
the less sloping areas. Livestock grazing should be 
managed to protect the unit from erosion. Proper grazing 
use is essential on this unit. Leaving sufficient plant 
cover on the unit helps to control erosion and 
encourages the production of forage. Correct placement 
of salt and supplemental feed helps to distribute 
livestock grazing and to prevent overgrazing. Watering 
troughs and tanks should be provided for livestock 
because of the limited supply of water. Because of the 
instability of the soil, trees and brush should be retained 
on this unit. The potential production of the understory is 
about 1,800 pounds of air-dry vegetation per acre per 
year. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 
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162—Sandridge loamy fine sand. This very deep, 
somewhat excessively drained, alkali soil is on basin 
rims. It formed in windblown deposits derived dominantly 
from igneous and sedimentary rock. Slope is 0 to 3 
percent. Elevation is 195 to 220 feet. The average 
annual precipitation is 6 to 7 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 255 to 270 days. 

Typically, the surface layer is grayish brown and light 
gray loamy fine sand about 24 inches thick. The 
underlying material to a depth of 60 inches or more is 
light gray loamy fine sand. The soil is alkali below a 
depth of 24 inches, and it is calcareous throughout. In 
some areas the surface layer is sand. 

Included in this unit are small areas of Excelsior sandy 
loam, Houser fine sandy loam, and Rambla loamy sand 
that have been drained and Westcamp loam that has 
been partially drained. Also included are small areas of 
soils that are subject to rare periods of flooding. Included 
areas make up about 8 percent of the total acreage. 

Permeability of this Sandridge soil is moderately rapid. 
Available water capacity is low to moderate. Effective 
rooting depth is 60 inches or more. Runoff is very slow, 
and the hazard of water erosion is slight. The hazard of 
soil blowing is high. 

This unit is used for irrigated crops and wildlife habitat 
(fig. 8). 

This unit is poorly suited to irrigated crops. It is limited 
mainly by the low to moderate available water capacity, 
moderately rapid permeability, the hazard of soil blowing, 
and the alkali condition of the lower part of the soil. The 
low to moderate available water capacity and moderately 
rapid permeability of the soil in this unit can be 
compensated for by irrigating it more frequently than the 
surrounding soils. 

Sprinkler irrigation is a suitable method of applying 
water. Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid overirrigating and leaching of 
plant nutrients, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Gypsum, sulfur, and 
sulfuric acid are among the soil amendments that can be 
used to reclaim the soil in this unit. If sulfur or sulfuric 
acid is used, lime should be present in the surface layer. 

Crop residue left on or near the surface conserves 
moisture, maintains tilth, and controls erosion. Tillage 
should be kept to a minimum. Soil blowing is reduced by 
planting crops in alternate strips and at right angles to 
the prevailing wind. Crops respond to nitrogen and 
phosphorus. 

This map unit is in capability unit Hle-4 (17), irrigated, 
and capability subclass Vile (17), nonirrigated. 
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Figure 8.—Typical area of Sandridge loamy fine sand used for wildlife habitat. 


163—Tulare clay, partially drained. This very deep, 
somewhat poorly drained, saline-alkali soil is in basins. It 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Siope is 0 to 1 percent. Elevation is 
178 to 195 feet. The average annual precipitation is 6 to 
7 inches, the average annual air temperature is 64 to 65 
degrees F, and the average frost-free period is 260 to 
275 days. 

Typically, the surface layer is gray clay about 16 
inches thick. The underlying material to a depth of 60 
inches or more is light gray, light olive gray, and grayish 
brown clay. Mottles are in most layers below a depth of 
4 inch. The soil is saline-alkali in some parts, and it is 
calcareous throughout. In some areas the surface layer 
is silty clay. 

Included in this unit are small areas of Gepford clay 
that has a sandy substratum, Houser clay, Homeland 
fine sandy loam, Lakeside clay, Lakeside loam, and Pitco 
clay. These areas have been partially drained and are 


near the basin rim. Also included are small areas of soils 
that are subject to rare periods of flooding. Included 
areas make up about 10 percent of the total acreage. 

Permeability of this Tulare soil is very slow. Available 
water capacity is moderate. Effective rooting depth of 
the crops commonly grown in the area is limited by a 
perched water table that is at a depth of 48 to 72 inches. 
This soil is considered to be partially drained because of 
the presence of dams and reservoirs in the Sierra 
Nevada, pumping from the water table, and the use of 
drainage canals. Runoff is ponded, and the hazard of 
water erosion is slight. This soil is subject to very long 
periods of flooding in January through March. 

This unit is used for irrigated alfalfa, barley, cotton, 
safflower, and wheat. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. it is limited mainly by the saline-alkali 
condition of the soil, wetness, very long periods of 
flooding in years of above normal precipitation, and very 


Kings County, California 


slow permeability. Tile drainage can be used if a suitable 
outlet is available. The risk of flooding is reduced by the 
use of levees, canals, and diversions. 

If this unit is irrigated, salinity influences the choice of 
crops. The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. Gypsum, sulfur, and 
sulfuric acid are among the soil amendments that can be 
used to reclaim the soil in this unit. If sulfur or sulfuric 
acid is used, lime should be present in the surface layer. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. All crops respond to 
phosphorus; most crops except legumes respond to 
nitrogen. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the soil, the length of runs should be adjusted to 
permit adequate infiltration of water. 

This map unit is in capability unit Ilw-5 (17), irrigated, 
and capability subclass Viw (17), nonirrigated. 


164—Tulare Variant clay, partially drained. This very 
deep, poorly drained, saline-alkali soil is on basin rims 
and flood plains. It formed in alluvium derived dominantly 
from igneous and sedimentary rock. Slope is 0 to 1 
percent. Elevation is 195 to 210 feet. The average 
annual precipitation is 6 to 7 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 260 to 275 days. 

Typically, the surface layer is dark gray and gray clay 
about 10 inches thick. The upper 46 inches of the 
underlying material is gray, dark gray, and olive gray clay, 
and the lower part to a depth of 60 inches or more is 
light olive gray fine sandy loam. Mottles are in all layers 
below a depth of 2 inches. The soil is saline-alkali 
throughout, and it is calcareous above a depth of 47 
inches. 

Included in this unit are small areas of Gepford and 
Pitco clays that have been partially drained and Lethent 
clay loam. Also included are small areas of soils that are 
subject to rare periods of flooding. Included areas make 
up about 10 percent of the total acreage. 

Permeability of this Tulare Variant soil is very slow. 
Available water capacity is very low to moderate 
because the salinity of the soil differs from one area to 
another. Effective rooting depth of the crops commonly 
grown in the area is limited by a perched water table that 
is at a depth of 36 to 48 inches. This soil is considered 
to be partially drained because of the presence of dams 
and reservoirs in the Sierra Nevada, pumping from the 
water table, use of tile and interceptor drains, and the 
filling and leveling of the sloughs in the vicinity. Runoff is 
ponded, and the hazard of water erosion is slight. This 
soil is protected from flooding by large flood control 
structures. 
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This unit is used for irrigated crops. 

This unit is suited to only the most salt- and alkali- 
tolerant, irrigated crops. It is limited mainly by the saline- 
alkali condition of the soil, wetness, and very slow 
permeability. Tile drainage can be used if a suitable 
outlet is available. 

If this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the soil, the length of runs should be adjusted to 
permit adequate infiltration of water. The application of 
water should be regulated so that water does not stand 
on the surface and damage the crops. All crops respond 
to phosphorus; most crops except legumes respond to 
nitrogen. 

A cropping system that includes crop rotation and 
return of crop residue to the soi] or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. 

This map unit is in capability unit Illw-5 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


165—Twisselman silty clay. This very deep, well 
drained soil is on alluvial fans. It formed in alluvium 
derived dominantly from sedimentary rock. Slope is 0 to 
1 percent. Elevation is 230 to 900 feet. The average 
annual precipitation is 6 to 7 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 250 to 270 days. 

Typically, the surface layer is light brownish gray silty 
clay about 9 inches thick. The underlying material to a 
depth of 60 inches or more is light brownish gray and 
pale yellow silty clay. The soil is calcareous throughout. 
In some areas the surface layer is clay. 

Included in this unit are small areas of Avenal loam, 
Lethent clay loam, and Panoche loam. Also included are 
small areas of soils that are subject to rare periods of 
flooding. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Twisselman soil is slow. Available 
water capacity is high to very high. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. 

This unit is used for irrigated crops. 

This unit is well suited to irrigated crops. It is limited 
mainly by slow permeability. Furrow, border, and 
sprinkler irrigation systems are suited to this unit. 
Because of the slow permeability of the soil, the 
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application of water should be regulated so that water 
does not stand on the surface and damage the crops. 

A cropping system that includes crop rotation and 
return of crop residue to the soil conserves moisture, 
helps to maintain tilth and fertility, and increases the 
water intake rate. All crops respond to phosphorus; most 
crops except legumes respond to nitrogen. 

If this unit is used for homesite development, the main 
limitation is slow permeability. The slow permeability can 
cause septic tank absorption fields to fail. Use of sandy 
backfill for the trench and long absorption lines helps to 
compensate for this limitation. 

Mulch, fertilizer, and irrigation are needed to establish 
lawn grasses and other small-seeded plants. 

This map unit is in capability unit lls-5 (17), irrigated, 
and capability subclass Vlls (17), nonirrigated. 


166—Twisseiman silty clay, saline-alkall. This very 
deep, well drained soil is on alluvial fans. It formed in 
alluvium derived dominantly from sedimentary rock. 
Slope is 0 to 1 percent. Elevation is 205 to 240 feet. The 
average annual precipitation is 6 to 7 inches, the 
average annual air temperature is 64 to 65 degrees F, 
and the average frost-free period is 250 to 270 days. 

Typically, the surface layer is light brownish gray silty 
clay about 9 inches thick. The underlying material to a 
depth of 60 inches or more is light brownish gray and 
pale yellow silty clay. The soil is calcareous and saline- 
alkali throughout. In some areas the surface layer is clay. 

Included in this unit are small areas of Panoche clay 
loam and Westhaven clay loam that are saline-alkali, 
Garces loam, Lethent clay loam, and Lethent fine sandy 
loam. Also included are small areas of Houser clay and 
Westcamp loam that have been partially drained and 
smail areas of soils that are subject to rare periods of 
flooding. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Twisse!man soil is very slow. 
Available water capacity is very low to moderate 
because the salinity of the soil differs from one area to 
another. Effective rooting depth is 60 inches or more. 
Runoff is slow, and the hazard of water erosion is slight. 
This soil is subject to rare periods of flooding in years of 
abnormally high precipitation. 

This unit is used for irrigated crops. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil and very slow permeability. 

If this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. If the saline-alkali 


Soil Survey 


condition of the soil is significantly reduced by 
reclamation, the permeability and available water 
capacity increase. The amount of salts present, the 
crops planted, and the reclamation procedures used 
affect the yield of crops on this unit. 

A cropping system that includes crop rotation and the 
return of crop residue to the soil conserves moisture, 
helps to maintain tilth and fertility, and increases the 
water intake rate. All crops respond to phosphorus; most 
crops except legumes respond to nitrogen. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the very slow 
permeability of the soil, the length of runs should be 
adjusted to permit adequate infiltration of water. 

If this unit is used for homesite development, the main 
limitations are the saline-alkali condition of the soil, the 
very slow permeability, and rare periods of flooding. The 
saline-alkali condition cause high corrosivity to steel and 
concrete. Treated steel pipe and sulfate-resistant 
concrete should be used. The content of toxic salts is 
reduced by leaching, applying proper amounts of soil 
amendments, and returning plant residue to the soil. 
Selection of adapted vegetation is critical for the 
establishment of lawns, shrubs, trees, and vegetable 
gardens. 

The very slow permeability can cause septic tank 
absorption fields to fail. Use of sandy backfill for the 
trench and long absorption lines helps to compensate 
for this limitation. 

The risk of flooding can be reduced by the use of 
levees, canals, and diversions. 

This map unit is in capability unit Ills-6 (17), irrigated, 
and capability subclass Vlls (17), nonirrigated. 


167—Urban land. This-map unit consists of land 
covered by streets, parking lots, buildings, airstrips, and 
other structures that obscure or alter the soils so that 
identification is not feasible. The largest areas are 
covered by the cities of Hanford, Lemoore, Corcoran, 
Avenal, Armona, Stratford, and Kettleman City and by 
part of Lemoore Naval Air Station. Elevation is 185 to 
900 feet. 

Included in this unit are areas of Nord fine sandy loam 
that is saline-alkali in some places, in the cities of 
Hanford and Armona; Kimberlina fine sandy loam that is 
saline-alkali, in the city of Hanford; Grangeville sandy 
loam that is saline-alkali, in the cities of Lemoore and 
Stratford; Lemoore sandy loam that has been partially 
drained, in the city of Lemoore; and Armona loam that 
has been partially drained, in the city of Stratford. Also 
included are areas of Lethent clay loam on Lemoore 
Naval Air Station; Lakeside loam that has been partially 
drained, in the city of Corcoran; Kimberlina fine sandy 
loam that has a sandy substratum, in Kettleman City; 
and Wasco sandy loam that has slopes of as much as 5 
percent and Panoche loam, in the city of Avena. 
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This map unit is not placed in an interpretative group. 


168—Vanguard sandy loam, partially drained. This 
very deep, poorly drained, saline-alkali soil is on flood 
plains. !t formed in alluvium derived dominantly from 
igneous rock. Slope is 0 to 1 percent. Elevation is 190 to 
220 feet. The average annual precipitation is 6 to 7 
inches, the average annual air temperature is 63 to 64 
degrees F, and the average frost-free period is 250 to 
260 days. 

Typically, the surface layer is dark gray and grayish 
brown sandy loam about 16 inches thick. The underlying 
material to a depth of 60 inches or more is stratified, 
light brownish gray, gray, and light olive gray fine sandy 
loam, silt loam, loam, and sandy clay loam. Mottles are 
in all layers below a depth of 34 inches. The soil is 
calcareous in most layers below a depth of 6 inches, and 
it is saline-alkali throughout. In some areas the surface 
layer is loam. 

Included in this unit are small areas of Armona loam, 
Boggs sandy loam, Gepford clay, and Lakeside loam 
that have been partially drained and Grangeville sandy 
loam that is saline-alkali. Also included are small areas 
of soils that are subject to rare periods of flooding. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Vanguard soil is moderate. 
Available water capacity is moderate to high because the 
salinity of the soil differs from one area to another. 
Effective rooting depth of the crops commonly grown in 
the area is limited by a perched water table that is at a 
depth of 24 to 36 inches. This soil is considered to be 
partially drained because of the presence of dams and 
reservoirs in the Sierra Nevada, pumping from the water 
table, use of tile and interceptor drains, and the filling 
and leveling of the sloughs in the vicinity. Runoff is very 
slow, and the hazard of water erosion is slight. This soil 
is subject to long periods of flooding in February, March, 
and April. 

Most areas of this unit are used for irrigated crops and 
for hay and pasture. A few areas are used for urban 
development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the saline-alkali 
condition of the soil, wetness, and long periods of 
flooding in years of abnormally high precipitation. 

Intensive management is required to reduce the 
salinity and maintain soil productivity. The amount of 
salts present, the degree of stratification, the crops 
planted, and the reclamation procedures used affect the 
yield of crops on the unit. The content of toxic salts is 
reduced by leaching, applying proper amounts of soil 
amendments, and returning crop residue to the soil. 
Gypsum, sulfur, and sulfuric acid are among the soil 
amendments that can be used to reclaim the soil in this 
unit. If sulfur or sulfuric acid is used, lime should be 
present in the surface layer. 
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Tile drainage can be used if a suitable outlet is 
available. The risk of flooding is reduced by the use of 
levees, canals, and diversions. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the moderate permeability 
of the soil, the length of runs should be adjusted to 
permit adequate infiltration of water. The application of 
water should be regulated so that water does not stand 
on the surface and damage the crops. 

If this unit is used for hay and pasture, the main 
limitations are the saline-alkali condition of the soil and 
wetness. The concentration of salts and alkali in the 
surface layer limits the production of plants suitable for 
hay and pasture. Salt-tolerant species are most suitable 
for planting. Leaching the salts from the surface layer is 
limited by wetness. Proper drainage and irrigation water 
management reduce the concentration of salts. Gypsum, 
sulfur, and sulfuric acid are among the soil amendments 
that can be used to reclaim the soil in this unit. If sulfur 
or sulfuric acid is used, lime should be present in the 
surface layer. 

Proper stocking rates, pasture rotation, and restricted 
grazing during wet periods help to keep the pasture in 
good condition and to protect the soil from erosion. Use 
of nitrogen and phosphorus promotes good growth of 
forage plants. 

Irrigation water can be applied by the furrow and 
border methods. Leveling helps to insure the uniform 
application of water. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
for urban development are wetness, the saline-alkali 
condition of the soil, and long periods of flooding in 
years of abnormally high precipitation. 

Deep drainage reduces wetness. Tile drainage can be 
used if a suitable outlet is available. Plants that tolerate 
wetness and droughtiness should be selected if irrigation 
and additional drainage are not provided. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning plant residue 
to the soil. Selection of adapted vegetation is critical for 
the establishment of lawns, shrubs, trees, and vegetable 
gardens. 

The moderate permeability and wetness increase the 
possibility of failure of septic tank absorption fields. Use 
of sandy backfill for the trench and long absorption line 
helps to compensate for these limitations. 

The risk of flooding is reduced by the use of levees, 
canals, and diversions. 


62 


This map unit is in capability unit Illw-6 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


169—Vaquero and Altamont clays, 15 to 50 
percent slopes. This map unit is on hills. The native 
vegetation is mainly annual grasses and forbs. Elevation 
is 1,250 to 3,000 feet. The average annual precipitation 
is 12 to 18 inches, the average annual air temperature is 
59 to 62 degrees F, and the average frost-free period is 
200 to 240 days. 

Included in this unit are smal! areas of Altamont clay 
and Vaquero clay that have slopes of as much as 75 
percent, Henneke very gravelly clay loam, Sagaser loam, 
and Wadesprings stony loam. Also included are small 
areas of Gaviota loam, Millsholm clay loam, and Rock 
outcrop. Included areas make up about 15 percent of the 
total acreage. 

The Vaquero soil is moderately deep and well drained. 
It formed in residuum derived dominantly from shale. 
Typically, the surface layer is yellowish brown and brown 
clay about 17 inches thick. The underlying material to a 
depth of 36 inches is brown, brownish yellow, and 
yellowish brown clay. Brown, yellowish brown, brownish 
yellow, and gray, highly fractured shale is at a depth of 
36 inches. This soil is alkali below a depth of 17 inches. 

Permeability of the Vaquero soil is slow. The water 
intake rate is high, however, when the soil is dry and the 
cracks are open. As the soil becomes wet and the 
cracks close, the intake rate greatly decreases. Available 
water capacity is low to moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

The Altamont soil is deep and well drained. It formed 
in residuum derived dominantly from sandstone or shale. 
Typically, the surface layer is grayish brown and dark 
grayish brown clay about 31 inches thick. The underlying 
material to a depth of 55 inches is yellowish brown clay. 
Pale yellow and strong brown sandstone is at a depth of 
55 inches. 

Permeability of the Altamont soil is slow. The water 
intake rate is high; however, as the soil becomes wet 
and the cracks close, the intake rate greatly decreases. 
Available water capacity is low to high. Effective rooting 
depth is 40 to 60 inches or more. Runoff is medium, and 
the hazard of water erosion is moderate. 

This unit is used as rangeland, watershed, and wildlife 
habitat. 

This unit is well suited to use as rangeland. The 
production of forage is limited by landslides on the 
steeper slopes. 

This unit is difficult to fence. Excessive shrinking and 
swelling of the soils cause fenceposts to be lifted out of 
the ground. 

Livestock grazing should be managed to protect the 
unit from erosion. Grazing should be delayed until the 
soils are firm and the more desirable forage plants have 
had an opportunity to set seed. Correct placement of 
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salt and supplemental feed helps to distribute livestock 
grazing and prevent overgrazing. Watering troughs and 
tanks should be provided for livestock because of the 
limited supply of water. 

The characteristic plant community on this unit is 
mainly wild oat, soft chess, red brome, filaree, burciover, 
and remnant perennial grasses. 

This unit is poorly suited to nonirrigated crops. It is 
limited mainly by steepness of slope, the hazard of water 
erosion, landslides on the steeper slopes, effective 
rooting depth, and slow permeability. Erosion is reduced 
if fall grain is seeded early, stubble-mulch tillage is used, 
and tillage and seeding are on the contour or across the 
slope. Also, waterways should be shaped and seeded to 
perennial grass. Crop residue left on or near the surface 
conserves moisture, maintains tilth, and controls erosion. 

If this unit is used for homesite development, the main 
limitations are high potential for shrinking and swelling, 
restricted depth to bedrock, steepness of siope, slow 
permeability, and susceptibility to landslides. 

If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent structural damage 
because of shrinking and swelling. The effects of 
shrinking and swelling can be minimized by using proper 
engineering designs and by backfilling with material that 
has low shrink-swell potential. 

Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. Effluent from septic tank absorption fields can 
surface in downslope areas and thus create a hazard to 
health. The slow permeability can cause septic tank 
absorption fields to fail. Use of sandy backfill for the 
trench and long absorption lines helps to compensate 
for this limitation. Cuts needed to provide essentially 
level building sites can expose bedrock. The risk of 
erosion is increased if the soils are left exposed during 
site development. 

Cutbanks are not stable and are subject to slumping. 
Access roads should be designed to provide adequate 
cut-slope grade, and drains are needed to contro! 
surface runoff and keep soil losses to a minimum. 
Buildings and roads should be designed to offset the 
limited ability of the soils in this unit to support a load. 

Structures to divert runoff are needed if buildings and 
roads are constructed. Mulch, fertilizer, and irrigation are 
needed to establish lawn grasses and other small- 
seeded plants. 

This map unit is in capability subclass Vle (15), 
nonirrigated. 


170—Vaquero and Altamont clays, 50 to 75 
percent slopes. This map unit is on mountains. The 
native vegetation is mainly annual grasses and forbs. 
Elevation is 1,300 to 2,900 feet. The average annual 
precipitation is 12 to 18 inches, the average annual air 


Kings County, California 


temperature is 59 to 62 degrees F, and the average 
frost-free period is 200 to 240 days. 

Included in this unit are small areas of Altamont clay 
and Vaquero clay that have slopes of as little as 30 
percent, Gaviota loam, and Millsholm clay loam. Also 
included are small areas of Kreyenhagen loam, Sagaser 
loam, Wadesprings stony loam, and Rock outcrop. 
Included areas make up about 15 percent of the total 
acreage. 

The Vaquero soil is moderately deep and well drained. 
It formed in residuum derived dominantly from shale. 
Typically, the surface layer is yellowish brown and brown 
clay about 17 inches thick. The underlying material to a 
depth of 36 inches is brown, brownish yellow, and 
yellowish brown clay. Brown, yellowish brown, brownish 
yellow, and gray, highly fractured shale is at a depth of 
36 inches. This soilis alkali below a depth of 17 inches. 

Permeability of the Vaquero soil is slow. The water 
intake rate is high; however, the intake rate greatly 
decreases when the soi] becomes wet and the cracks 
close. Available water capacity is low to moderate. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

The Altamont soil is deep and well drained. It formed 
in residuum derived dominantly from sandstone or shale. 
Typically, the surface layer is grayish brown and dark 
grayish brown clay about 31 inches thick. The underlying 
material to a depth of 55 inches is yellowish brown clay. 
Pale yellow and strong brown sandstone is at a depth of 
55 inches. 

Permeability of the Altamont soil is slow. The water 
intake rate is high; however, the intake rate greatly 
decreases as the soil becomes wet and the cracks 
close. Available water capacity is low to high. Effective 
rooting depth is 40 to 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

This unit is used as rangeland, watershed, and wildlife 
habitat. 

This unit is poorly suited to use as rangeland. The 
production of forage is limited by landslides. Slope limits 
access by livestock and results in overgrazing of the less 
sloping areas. 

This unit is difficult to fence. Excessive shrinking and 
swelling of the soils cause fenceposts to be lifted out of 
the ground. 

Livestock grazing should be managed to protect the 
unit from erosion. Grazing should be delayed until the 
soils are firm and the more desirable forage plants have 
had an opportunity to set seed. Correct placement of 
salt and supplemental feed helps to distribute livestock 
grazing and prevent overgrazing. Watering troughs and 
tanks should be provided for livestock because of the 
limited supply of water. 

The characteristic plant community on this unit is 
mainly wild oat, soft chess, red brome, filaree, burclover, 
and remnant perennial grasses. 
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This map unit is in capability subclass Vile (15), 
nonirrigated. 


171—Vaquero-Altamont-Millsholm complex, 15 to 
50 percent slopes. This map unit is on hills. The native 
vegetation is mainly annual grasses and forbs. Elevation 
is 1,700 to 2,500 feet. The average annual precipitation 
is 12 to 16 inches, the average annual air temperature is 
59 to 62 degrees F, and the average frost-free period is 
210 to 240 days. 

This unit is 35 percent Vaquero clay, 30 percent 
Altamont clay, and 25 percent Millsholm clay loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit are small areas of Altamont clay, 
Millsholm clay loam, and Vaquero clay that have slopes 
of as much as 75 percent, Gaviota loam, and Rock 
outcrop. Included areas make up about 10 percent of the 
total acreage. 

The Vaquero soil is moderately deep and well drained. 
It formed in residuum derived dominantly from shale. 
Typically, the surface layer is yellowish brown and brown 
clay about 17 inches thick. The underlying material to a 
depth of 36 inches is brown, brownish yellow, and 
yellowish brown clay. Brown, yellowish brown, brownish 
yellow, and gray, highly fractured shale is at a depth of 
36 inches. This soil is alkali below a depth of 17 inches. 

Permeability of the Vaquero soil is slow. The water 
intake rate is high; however, the intake rate greatly 
decreases as the soil becomes wet and the cracks 
close. Available water capacity is low to moderate. 
Effective rooting depth is 20 to 40 inches. Runoff is 
medium, and the hazard of water erosion is moderate. 

The Altamont soil is deep and weil drained. It formed 
in residuum derived dominantly from sandstone or shale. 
Typically, the surface layer is grayish brown and dark 
grayish brown clay about 31 inches thick. The underlying 
material to a depth of 55 inches is yellowish brown clay. 
Pale yellow and strong brown sandstone is at a depth of 
55 inches. 

Permeability of the Altamont soil is slow. The water 
intake rate is high; however, the intake rate greatly 
decreases as the soil becomes wet and the cracks 
close. Available water capacity is low to high. Effective 
rooting depth is 40 to 60 inches or more. Runoff is 
medium, and the hazard of water erosion is moderate. 

The Millsholm soil is shallow and well drained. It 
formed in residuum derived dominantly from sandstone. 
Typically, the surface layer is yellowish brown clay loam 
about 4 inches thick. The subsoil is yellowish brown clay 
loam about 13 inches thick. Light yellowish brown 
sandstone is at a depth of 17 inches. In some areas the 
surface layer is loam. 

Permeability of the Millsholm soil is moderate. 
Available water capacity is very low to low. Effective 


64 


rooting depth is 10 to 20 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is well suited to use as rangeland. The 
production of forage is limited by landslides on the 
steeper slopes of the Vaquero and Altamont soils and by 
the effective rooting depth and very low to low available 
water capacity of the Millsholm soil. 

This unit is difficult to fence. Excessive shrinking and 
swelling of the Vaquero and Altamont soils cause 
fenceposts to be lifted out of the ground. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the unit from 
erosion. Leaving sufficient plant cover on the soils helps 
to control erosion and encourages the production of 
forage. Grazing should be delayed until the soils are firm 
and the more desirable forage plants have had an 
opportunity to set seed. Correct placement of salt and 
supplemental feed helps to distribute livestock grazing 
and prevent overgrazing. Watering troughs and tanks 
should be provided for livestock because of the limited 
supply of water. 

The characteristic plant community on this unit is 
mainly wild oat, soft chess, ripgut brome, red brome, and 
filaree. 

This unit is poorly suited to nonirrigated crops. It is 
limited mainly by steepness of slope, landslides on the 
steeper slopes of the Vaquero and Altamont soils, the 
effective rooting depth and very low to low available 
water capacity of the Millsholm soil, and the hazard of 
water erosion. Erosion is reduced if fall grain is seeded 
early, stubble-mulch tillage is used, and tillage and 
seeding are the contour or across the slope. Also, 
waterways should be shaped and seeded to perennial 
grass. Crop residue left on or near the surface 
conserves moisture, maintains tilth, and controls erosion. 

If this unit is used for homesite development, the main 
limitations are steepness of slope, high potential for 
shrinking and swelling, slow permeability, landstides on 
the Vaquero and Altamont soils, and limited depth to 
bedrock in the Millshoim soil. \f buitdings are constructed 
on this unit, properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
structural damage because of shrinking and swelling. 
The effects of shrinking and swelling can also be 
minimized by using proper engineering designs and by 
backfilling with material that has low shrink-swell 
potential. 

Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. Effluent from septic tank absorption fields can 
surface in downslope areas and thus create a hazard to 
health. The slow permeability can cause septic tank 
absorption fields to fail. Use of sandy backfill for the 
trench and long absorption lines helps to compensate 
for this limitation. Cuts needed to provide essentially 
level building sites can expose bedrock. 
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Cutbanks are not stable and are subject to slumping. 
Access roads should be designed to provide adequate 
cut-slope grade, and drains are needed to control 
surface runoff and keep soil losses to a minimum. 
Buildings and roads should be designed to offset the 
limited ability of the soils in this unit to support a load. 

Structures to divert runoff are needed if buildings and 
roads are constructed. The risk of erosion is increased if 
the soils are left exposed during site development. 
Mulch, fertilizer, and irrigation are needed to establish 
lawn grasses and other small-seeded plants. 

This map unit is in capability subclass Vile (15), 
nonirrigated. 


172—Wadesprings stony loam, 15 to 50 percent 
slopes. This moderately deep, well drained soil is on 
hills. It formed in residuum derived from serpentine, tale, 
and asbestos. The native vegetation is mainly annual 
grasses, forbs, and trees. Elevation is 1,400 to 2,500 
feet. The average annual precipitation is 15 to 18 inches, 
the average annual air temperature is 59 to 61 degrees 
F, and the average frost-free period is 200 to 240 days. 

Typically, the surface layer is gray stony loam about 1 
inch thick. The upper 17 inches of the subsoil is gray 
clay loam, and the lower 13 inches is gray cobbly clay 
loam. Light bluish gray, gray, and yellow, fractured talc 
and asbestos and cobbles of serpentine are at a depth 
of 31 inches. 

Included in this unit are small areas of Altamont clay, 
Henneke very gravelly clay loam, and Kreyenhagen loam 
and Wade loam that have slopes of as much as 75 
percent. Also included are small areas of Gaviota loam, 
Millsholm clay loam, and Rock outcrop. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Wadesprings soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is moderate. 

This unit is used as rangeland, watershed, and wildlife 
habitat. 

This unit is well suited to use as rangeland. Proper 
grazing use is essential. Livestock grazing should be 
managed to protect the unit from erosion. Leaving 
sufficient plant cover on the surface helps to control 
erosion and encourages the production of forage. 
Emergency seeding with adapted grasses or other plants 
following fire helps to stabilize the soil and to control soil 
erosion. Correct placement of salt and supplemental 
feed helps to distribute livestock grazing and prevent 
overgrazing. Watering troughs and tanks should be 
provided for livestock because of the limited supply of 
water. 

The unfavorable caicium-to-magnesium ratio, which is 
characteristic of soils that formed in material derived 
from serpentine, is not present in this soil, possibly 
because lime occurs with the serpentine. 
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The characteristic plant community on this unit is 
mainly wild oat, soft chess, and blue oak. 

This unit is poorly suited to homesite development. 
The main limitations are shallow depth to bedrock and 
steepness of slope. Erosion is a hazard in the steeper 
areas. Only the part of the site that is used for 
construction should be disturbed. Preserving the existing 
plant cover during construction helps to control erosion. 

Cuts needed to provide essentially level building sites 
can expose bedrock. Access roads should be designed 
to provide adequate cut-slope grade, and drains are 
needed to control surface runoff and keep soil losses to 
a minimum. Structures to divert runoff are needed if 
buildings and roads are constructed. 

Slope is a concern in installing septic tank absorption 
fields. Absorption lines should be installed on the 
contour. 

This map unit is in capability subclass Vle (15), 
nonirrigated. 


173—Wadesprings stony loam, 50 to 75 percent 
slopes. This moderately deep, well drained soil is on 
mountains. It formed in residuum derived from 
serpentine, talc, and asbestos. The native vegetation is 
mainly annual grasses, forbs, and trees. Elevation is 
1,500 to 3,200 feet. The average annual precipitation is 
15 to 18 inches, the average annual air temperature is 
59 to 61 degrees F, and the average frost-free period is 
200 to 240 days. 

Typically, the surface layer is gray stony loam about 1 
inch thick. The upper 17 inches of the subsoil is gray 
clay loam, and the lower 13 inches is gray cobbly clay 
loam. Light bluish gray, gray, and yellow, fractured talc 
and asbestos and cobbles of serpentine are at a depth 
of 31 inches. 

Included in this unit are small areas of Altamont clay, 
Vaquero clay, and Henneke very gravelly clay loam and 
Wadesprings stony loam that have slopes of as little as 
30 percent. Also included are small areas of Gaviota 
loam, Millsholm clay loam, and Rock outcrop. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Wadesprings soil is moderate. 
Available water capacity is low to moderate. Effective 
rooting depth is 20 to 40 inches. Runoff is rapid, and the 
hazard of water erosion is high. 

This unit is used as rangeland, watershed, and wildlife 
habitat. 

This unit is poorly suited to use as rangeland. The 
production of forage is limited by the hazard of water 
erosion. Slope limits access by livestock and results in 
overgrazing of the less sloping areas. 

The unfavorable calcium-to-magnesium ratio, which is 
characteristic of soils that formed in material derived 
from serpentine, is not present in this soil, possibly 
because lime occurs with the serpentine. 

Proper grazing use is essential on this unit. Livestock 
grazing should be managed to protect the soil from 
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erosion. Leaving sufficient plant cover on the unit helps 
to control erosion and encourages the production of 
forage. Emergency seeding with adapted grasses or 
other plants following fire helps to stabilize the soil and 
to control soil erosion. Correct placement of salt and 
supplemental feed helps to distribute livestock grazing 
and prevent overgrazing. Watering troughs and tanks 
should be provided for livestock because of the limited 
supply of water. 

The characteristic plant community on this unit is 
mainly wild oat, soft chess, and blue oak. 

This map unit is in capability subclass Vlle (15), 
nonirrigated. 


174—Wasco sandy loam, 0 to 5 percent slopes. 
This very deep, well drained soil is on alluvial fans. It 
formed in alluvium derived dominantly from sandstone. 
Elevation is 225 to 1,000 feet. The average annual 
precipitation is 6 to 7 inches, the average annual air 
temperature is 63 to 65 degrees F, and the average 
frost-free period is 250 to 265 days. 

Typically, the surface layer is grayish brown coarse 
sandy foam about 1 inch thick. The upper 19 inches of 
the underlying material is light brownish gray sandy loam, 
and the lower part to a depth of 60 inches or more is 
light olive brown sandy loam. This soil is calcareous 
below a depth of 20 inches. 

included in this unit are small areas of a Cantua 
coarse sandy loam and a Kettleman loam that have 
slopes of as much as 10 percent, a Kimberlina fine 
sandy loam that has a sandy substratum, and Panoche 
loam. Also included are small areas of Avenal loam, 
Cajon sandy loam, eroded soils that have a gravelly 
sandy loam substratum, and soils that are subject to rare 
periods of flooding. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Wasco soil is moderately rapid. 
Available water capacity is low to moderate. Effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is moderate. 

This unit is used mainly for nonirrigated grain crops. It 
is also used for irrigated crops if irrigation water is 
available and for urban development. 

This unit is well suited to irrigated crops. {t is limited 
mainly by the moderate hazard of erosion and the law to 
moderate available water capacity. 

This unit is not considered suitable for nonirrigated 
crops. Nonirrigated crops are limited mainly by a lack of 
sufficient rainfall to bring grain crops to maturity. In most 
years nonirrigated barley is used for grazing sheep; 
however, in rare years of above normal precipitation, it 
may be harvested. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Sprinkler irrigation is a suitable method 
of applying water. It permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. Applications of irrigation water should be 
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adjusted to the available water capacity, the water intake 
rate, and the crop needs to avoid overirrigating and 
leaching of plant nutrients. Pipe, ditch lining, or drop 
structures should be installed in irrigation ditches to 
facilitate irrigation and prevent excessive ditch erosion. 

Maintaining crop residue on or near the surface 
reduces runoff, reduces erosion, and helps to maintain 
soil tiith and organic matter content. Tillage should be 
kept to a minimum. Soil blowing is reduced by planting 
crops in alternate strips and at right angle to the 
prevailing wind. 

Seeding early in fall, stubble-mulch tillage, and 
construction of terraces, diversions, and grassed 
waterways can be used to control erosion. Grassed 
waterways are needed in areas where overflow from 
intermittent streams empties onto the cultivated soil. 
Drop structures should be installed in grassed waterways 
where needed. 

This unit is suited to urban development. The main 
limitation is the moderate hazard of erosion. 
Revegetating disturbed areas around construction sites 
as soon as possible helps to control erosion. Structures 
to divert runoff are needed if buildings and roads are 
constructed. 

This map unit is in capability unit lle-4 (17), irrigated, 
and capability subclass Vile (17), nonirrigated. 


175—Westcamp loam, partially drained. This very 
deep, somewhat poorly drained, saline-alkali soil is on 
basin rims and flood plains. \t formed in alluvium derived 
dominantly from sedimentary and igneous rock. Slope is 
0 to 2 percent. Elevation is 190 to 220 feet. The average 
annual precipitation is 6 to 7 inches, the average annual 
air temperature is 64 to 65 degrees F, and the average 
frost-free period is 260 to 275 days. 

Typically, the surface layer is light brownish gray loam 
and silt loam about 10 inches thick. The underlying 
material to a depth of 72 inches is stratified, light 
yellowish brown, pale yellow, light gray, and very pale 
brown silt loam, silty clay, and clay. Mottles are in most 
layers below a depth of 10 inches. The soil is calcareous 
and saline-alkali throughout. in some areas the surface 
layer is sandy loam. 

Included in this unit are small areas of Armona loam, 
Boggs sandy loam, Houser clay, and Lakeside loam that 
have been partially drained. Also included are small 
areas of a Grangeville sandy loam that is saline-alkali, 
Houser fine sandy loam and Rambla loamy sand that 
have been drained, and soils that are subject to rare 
periods of flooding. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Westcamp soil is very slow. 
Available water capacity is low to high because the 
salinity of the soil differs from one to another. Effective 
rooting depth of the crops commonly grown in the area 
is limited by a perched water table that is at a depth of 
48 to 72 inches. This soil is considered to be partially 
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drained because of the presence of dams and reservoirs 
in the Sierra Nevada, pumping from the water table, and 
the use of drainage canals. Runoff is slow, and the 
hazard of water erosion is slight. This soil is subject to 
very long periods of flooding late in winter and early in 
spring. 

Most areas of this unit are used for irrigated crops. A 
few areas are used for hay and pasture and for homesite 
development. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It ts limited by the saline-alkali 
condition of the soil, wetness, the hazard of flooding, the 
Stratified profile, and very slow permeability. 

The amount of salts present, the degree of 
stratification, the crops planted, and the reclamation 
procedures used affect the yield of crops on this unit. 
Intensive management is required to reduce the salinity 
and maintain soil productivity. The content of toxic salts 
is reduced by leaching, applying proper amounts of soil 
amendments, and returning crop residue to the soil. 
Gypsum, sulfur, and sulfuric acid are among the soil 
amendments that can be used to reclaim the soil in this 
unit. lf sulfur or sulfuric acid is used, lime should be 
present in the surface layer. 

Tile drainage can be used if a suitable outlet is 
available. The risk of flooding is reduced by the use of 
levees, canals, and diversions. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. Because of the very slow permeability 
of the soil, the Jength of runs should be adjusted to 
permit adequate infiltration of water. The application of 
water should be regulated so that water does not stand 
on the surface and damage the crops. 

If this unit is used for hay and pasture, the main 
limitations are the saline-alkali condition of the soil, 
wetness, the hazard of flooding, the stratified 
substratum, and the very slow permeability. The 
concentration of salts and alkali in the surface layer 
limits the production of plants suitable for hay and 
pasture. Salt-tolerant species are most suitable for 
planting. Leaching the salts from the surface layer is 
limited by wetness; however, drainage and irrigation 
water management reduce the concentration of salts. 
Gypsum, sulfur, and sulfuric acid are among the soil 
amendments that can be used to reclaim the soil in this 
unit. If sulfur or sulfuric acid is used, lime should be 
present in the surface layer. Use of nitrogen and 
phosphorus promotes good growth of forage plants. 

The risk of flooding is reduced by the use of levees, 
canals, and diversions. Proper stocking rates, pasture 
rotation, and restricted grazing during wet periods help to 
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keep the pasture in good condition and to protect the 
soil from erosion. 

Irrigation water can be applied by the border and 
sprinkler methods. Leveling helps to insure the uniform 
application of water. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
for homesite development are wetness, the saline-alkali 
condition of the soil, the hazard of flooding, and the very 
slow permeability. Deep drainage reduces wetness. Tile 
drainage can be used if a suitable outlet is available. 
Plants that tolerate wetness and droughtiness should be 
selected if irrigation and additional drainage are not 
provided. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. 

The content of toxic salts is reduced by leaching, 
applying proper amounts of soil amendments, and 
returning plant residue to the soil. Selection of adapted 
vegetation is critical for the establishment of lawns, 
shrubs, trees, and vegetable gardens. 

The risk of flooding is reduced by the use of levees, 
canals, and diversions. 

The very slow permeability and wetness increase the 
possibility of failure of septic tank absorption fields. Use 
of sandy backfill for the trench and long absorption lines 
helps to compensate for these limitations. 

This map unit is in capability unit IIlw-6 (17), irrigated, 
and capability subclass Vilw (17), nonirrigated. 


176—Westhaven loam, 0 to 2 percent slopes. This 
very deep, moderately well drained soil is on alluvial 
fans. It formed in alluvium derived dominantly from 
igneous and sedimentary rock. Elevation is 210 to 310 
feet. The average annual precipitation is 6 to 8 inches, 
the average annual air temperature is 62 to 65 degrees 
F, and the average frost-free period is 250 to 275 days. 

Typically, the surface layer is light brownish gray loam 
about 7 inches thick. The upper 38 inches of the 
underlying material is stratified, light brownish gray silt 
loam and silty clay ijoam, the next 27 inches is light 
brownish gray silty clay, and the lower part to a depth of 
84 inches is light gray loamy sand. Mottles are in some 
layers below a depth of 24 inches. This soil is 
calcareous to a depth of 72 inches. In some areas the 
surface layer is sandy loam. 

Included in this unit are small areas of a Kimberlina 
fine sandy loam that has a sandy substratum, Panoche 
loam, Twisselman silty clay, Wasco sandy loam, and 
Westhaven clay loam that is saline-alkali. Also included 
are small areas of soils that are subject to rare periods 
of flooding. Included areas make up about 15 percent of 
the total acreage. 


Permeability of this Westhaven soil is moderately slow. 


Available water capacity is high to very high. Effective 
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rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. 

Most areas of this unit are used for irrigated crops, 
mainly almonds, alfalfa, barley, cotton, and wheat. 
Among the other crops grown are lettuce, melons, 
tomatoes, and grapes. Some areas are used for 
homesite development. 

This unit is well suited to irrigated crops. It is limited 
mainly by the stratified substratum that restricts 
permeability and drainage. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the moderately 
slow permeability of the soil, the length of runs should 
be adjusted to permit adequate infiltration of water. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Before planting orchards, the soil should be trenched 
along the rows and backfilled with suitable soil material 
to increase permeability and improve drainage. Growing 
cover crops in nontilled fruit or nut orchards increases 
the water intake rate and helps to control dust. All crops 
respond to phosphorus; most crops except legumes 
respond to nitrogen. 

If this unit is used for homesite development, the main 
limitation is the moderately slow permeability, which can 
cause septic tank absorption fields to fail. Use of sandy 
backfill for the trench and long absorption lines helps to 
overcome this limitation. 

Mulch, fertilizer, and irrigation are needed to establish 
lawn grasses and other smail-seeded plants. The risk of 
erosion is increased if the soil is left exposed during site 
development. Revegetation of disturbed areas as soon 
as possible reduces the risk of erosion. 

This map unit is in capability class | (17), irrigated, and 
capability subclass Vilc (17), nonirrigated. 


177—Westhaven loam, 2 to 5 percent slopes. This 
very deep, moderately well drained soil is on alluvial 
fans. It formed in alluvium derived dominantly from 
sedimentary rock. Elevation is 200 to 275 feet. The 
average annual precipitation is 6 to 7 inches, the 
average annual air temperature is 64 to 65 degrees F, 
and the average frost-free period is 255 to 265 days. 

Typically, the surface layer is light brownish gray loam 
about 7 inches thick. The upper 38 inches of the 
underlying material is stratified, light brownish gray sift 
loam and silty clay loam, the next 27 inches is light 
brownish gray silty clay, and the lower part to a depth of 
84 inches is light gray loamy sand. Mottles are in some 
layers below a depth of 24 inches. This soil is 
calcareous to a depth of 72 inches. In some areas the 
surface layer is sandy loam. 

Included in this unit are small areas of Cantua coarse 
sandy loam and Kettleman loam that have slopes of as 
much as 10 percent; Excelsior sandy loam; Kimberlina 
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fine sandy loam that has a sandy substratum; Westcamp 
loam that has been partially drained; and Westhaven 
loam that has slopes of less than 2 percent. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Westhaven soil is moderately slow. 
Available water capacity is high to very high. Effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is moderate. 

Most areas of this unit are used for irrigated crops, 
mainly almonds, alfalfa, barley, cotton, and wheat. A few 
areas are used for homesite development. 

This unit is suited to irrigated crops. It is limited mainly 
by the hazard of erosion and the stratified substratum 
that restricts permeability and drainage. 

Sprinkler irrigation is a suitable method of applying 
water. Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. If a furrow irrigation system is used, runs 
should be on the contour or across the slope. 

Returning all crop residue to the soil and using a 
cropping system ihat includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Before planting orchards, this soil should be trenched 
along the rows and backfilled with suitable soil material 
to increase permeability and improve drainage. Growing 
cover crops in nontilled fruit or nut orchards increases 
the water intake rate, reduces runoff and erosion, and 
helps to control dust. All crops respond to phosphorus; 
most crops except lequmes respond to nitrogen. 

If this unit is used for homesite development, the main 
limitations are the moderately slow permeability and the 
hazard of erosion. The moderately slow permeability can 
cause septic tank absorption fields to fail. Use of sandy 
backfill for the trench and long absorption lines helps to 
compensate for this limitation. 

Mulch, fertilizer, and irrigation are needed to establish 
lawn grasses and other small-seeded plants. The risk of 
erosion is increased if the soil is left exposed during site 
development. Structures to divert runoff are needed it 
buildings and roads are constructed. 

This map unit is in capability unit lle-1 (17), irrigated, 
and capability subclass Vile (17}, nonirrigated. 


178—Westhaven clay loam, saline-alkali, 0 to 2 
percent slopes. This very deep, moderately well drained 
soil is on alluvial fans. It formed in alluvium derived 
dominantly from igneous and sedimentary rock. Elevation 
is 200 to 265 feet. The average annual precipitation is 6 
to 8 inches, the average annual air temperature is 62 to 
65 degrees F, and the average frost-free period is 250 to 
275 days. 

Typically, the surface layer is light brownish gray clay 
loam about 10 inches thick. The underlying material to a 
depth of 60 inches or more is stratified, light brownish 
gray, light gray, and pale olive clay, fine sandy loam, and 
silty clay loam. Motties are in some layers below a depth 
of 32 inches. The soil is calcareous throughout. It is 
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saline-alkali in some parts. In some areas the surface 
layer is clay. 

Included in this unit are small areas of Excelsior sandy 
loam, Lethent clay loam, Westcamp loam that has been 
partially drained, and Westhaven loam. Also included are 
small areas of Kimberlina fine sandy loam, Panoche clay 
loam, and Twisselman silty clay that are saline-alkali and 
small areas of soils that are subject to rare periods of 
flooding. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Westhaven soil is slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa, barley, cotton, and safflower. A few areas 
are used for homesite development. 

This unit is best suited to crops that are salt- and 
alkali-tolerant. {t is limited mainly by the saline-alkali 
condition of the soil and slow permeability. 

If this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

Furrow, border, and sprinkler irrigation systems are 
suited to this unit. The method used generally is 
governed by the crop grown. Because of the slow 
permeability of the soil, the length of runs should be 
adjusted to permit adequate infiltration of water and the 
application of water should be regulated so that water 
does not stand on the surface and damage the crops. 
Subsoiling improves the water intake rate and allows 
salts to be leached downward. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. All crops respond to 
phosphorus; most crops except legumes respond to 
nitrogen. 

Population growth has resulted in increased 
construction of homes on this unit. The main limitations 
for homesite development are the saline-alkali condition 
of the soil and slow permeability. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning plant residue 
to the soil. Selection of adapted vegetation is critical for 
the establishment of lawns, shrubs, trees, and vegetable 
gardens. 
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The slow permeability can cause septic tank 
absorption fields to fail. Use of sandy backfill for the 
trench and tong absorption lines helps to compensate 
for this limitation. 

This map unit is in capability unit lis-6 (17), irrigated, 
and capability subclass Vlls (17), nonirrigated. 


179—Whitewolf coarse sandy loam. This very deep, 
somewhat excessively drained soil is on alluvial fans. It 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope is 0 to 1 percent. Elevation is 
200 to 300 feet. The average annual precipitation is 7 to 
8 inches, the average annual air temperature is 63 to 64 
degrees F, and the average frost-free period is about 
255 to 265 days. 

Typically, the surface layer is grayish brown coarse 
sandy loam about 10 inches thick. The underlying 
material to a depth of 60 inches or more is white sand. 
In some areas the surface layer is loamy sand. 

Included in this unit are small areas of Cajon sandy 
loam, Kimberlina fine sandy loam that has a sandy 
substratum in some areas and is saline-alkali in some 
areas, and Wasco sandy loam. Also included are small 
areas of soils, near the Kings River, that are subject to 
rare periods of flooding. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Whitewoif soil is moderately rapid 
to a depth of 10 inches and rapid below this depth. 
Available water capacity is low. Effective rooting depth is 
60 inches or more, but the roots are mainly in the upper 
8 to 15 inches of the soil. Runoff is slow, and the hazard 
of water erosion is slight. 

Most areas of this unit are used for irrigated craps, 
mainly alfalfa, barley, corn, cotton, and wheat. Among 
the other crops grown are grapes and other fruits and 
nuts. Some areas are used for urban development. 

If this unit is used for irrigated crops, the main 
limitations are low available water capacity, moderately 
rapid and rapid permeability, and the long and narrow 
shape of mapped areas. Before planting orchards or 
vineyards, the soil should be trenched along the rows 
and backfilled with suitable soil material to increase the 
effective rooting depth. 

Sprinkler irrigation is a suitable method of applying 
water. The low available water capacity and the 
moderately rapid and rapid permeability of the soil can 
be compensated for by irrigating areas of this soil more 
frequently than the surrounding soils. To avoid 
overirrigating and leaching of plant nutrients, applications 
of irrigation water should be adjusted to the available 
water capacity, the water intake rate, and the crop 
needs. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
All crops respond to phosphorus; most crops except 
legumes respond to nitrogen. 
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If this unit is used for urban development, the main 
limitations are rapid permeability below the surface layer 
and droughtiness. 

If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 

Selection of adapted vegetation is critical for the 
establishment of lawns, shrubs, trees, and vegetable 
gardens. 

This map unit is in capability unit I!Ils-4 (17), irrigated, 
and capability subclass Vlls (17), nonirrigated. 


180—Youd fine sandy loam. This shallow, somewhat 
poorly drained, saline-alkali soil is on flood plains. It 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope is 0 to 1 percent. Elevation is 
250 to 290 feet. The average annual precipitation is 7 to 
8 inches, the average air temperature is 62 to 63 
degrees F, and the average frost-free period is 250 to 
275 days. 

Typically, the surface layer is pale yellow fine sandy 
loam about 10 inches thick. The next layer to a depth of 
26 inches or more is a pale yellow hardpan. The upper 8 
inches of the underlying material is pale yellow very fine 
sandy loam, and the fower part to a depth of 60 inches 
or more is light gray sand. Mottles are in most layers 
below a depth of 10 inches. The soil is calcareous to a 
depth of 26 inches. It is saline-aikali in some parts. In 
some areas the surface layer is loam. 

Included in this unit are smal] areas of Exceisior sandy 
loam, Melga silt loam, and Remnoy very fine sandy loam. 
Also included are small areas of Kimberlina fine sandy 
loam and Nord fine sandy loam that are saline-alkaili, 
soils that are more than 20 inches deep to a hardpan, 
and Youd fine sandy loam that is not subject to flooding. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Youd soil is moderately slow in the 
upper part and very slow in the hardpan. Available water 
capacity is very low to moderate because the salinity of 
the soil differs from one area to another. Effective 
rooting depth is 8 to 20 inches. Runoff is very slow, and 
the hazard of water erosion is slight. This soil is subject 
to brief periods of flooding late in winter and early in 
spring. 

This unit is used for irrigated crops. 

This unit is best suited to irrigated crops that are salt- 
and alkali-tolerant. It is limited mainly by the hardpan, the 
saline-alkali condition of the soil, very low to moderate 
available water capacity, and brief periods of flooding 
(fig. 9). Ripping and shattering the hardpan increases the 
effective rooting depth and improves internal drainage. 

lf this unit is irrigated, salinity influences the choice of 
crops. Intensive management is required to reduce the 
salinity and maintain soil productivity. The content of 
toxic salts is reduced by leaching, applying proper 
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Figure 9.—Cottonfield in an area of Youd fine sandy loam. Barren areas occur as a resuit of the hardpan and the content of salts and alkali 
In the soil. 


amounts of soil amendments, and returning crop residue 
to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

Permeability and available water capacity increase if 
the hardpan is ripped and the saline-alkali condition is 
significantly reduced by reclamation. The amount of salts 
present, the crops planted, and the reclamation 
procedures used affect the yield of crops on this unit. 

A cropping system that includes crop rotation and 
return of crop residue to the soil or regular addition of 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Crops respond to 
nitrogen and phosphorus. 


The risk of flooding is reduced by the use of levees, 
canals, and diversions. Furrow, border, and sprinkler 
irrigation systems are suited to this unit. The method 
used generally is governed by the crop grown. Because 
of the moderately slow permeability of the soil, the 
length of runs should be adjusted to permit adequate 
infiltration of water. 

If this unit is used for hay and pasture, the main 
limitations are the hardpan, the saline-alkali condition of 
the soil, and very low to moderate available water 
capacity. Ripping and shattering the hardpan increases 
the effective rooting depth and improves internal 
drainage. The concentration of salts and alkali limits the 
production of some hay and pasture plants. The content 
of toxic salts is reduced by leaching, applying proper 
amounts of soil amendments, and returning crop residue 
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to the soil. Gypsum, sulfur, and sulfuric acid are among 
the soil amendments that can be used to reclaim the soil 
in this unit. If sulfur or sulfuric acid is used, lime should 
be present in the surface layer. 

Irrigation water can be applied by the border and 
sprinkler methods. Leveling helps to insure the uniform 
application of water. Proper stocking rates, pasture 
rotation, and restricted grazing during wet periods help to 
keep the pasture in good condition and to protect the 
soil from erosion. Use of nitrogen and phosphorus 
promotes good growth of forage plants. 

If this unit is used for homesite development, the main 
limitations are the hardpan, moderately slow 
permeability, the saline-alkali condition of the soil, and 
brief periods of flooding. The hardpan is rippable and 
therefore is not a serious limitation for most engineering 
uses. 

The restricted permeability can cause septic tank 
absorption fields to fail. This limitation can be overcome 
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by increasing the size of the absorption field. The 
suitability of the soil for septic tank absorption fields can 
be improved by ripping the hardpan to increase 
permeability. 

The saline-alkali condition of the soil causes high 
corrosivity to steel and concrete. Treated steel pipe and 
sulfate-resistant concrete should be used. Selection of 
salt- and alkali-tolerant plants is important for the 
establishment of lawns, shrubs, trees, and vegetable 
gardens. Among the practices that can be used to 
reclaim the soil are applying gypsum and adequately 
leaching the salts. The risk of flooding is reduced by the 
use of levees, canals, and diversions. The risk of erosion 
is increased if the soil is left exposed during site 
development. Revegetation of disturbed areas as soon 
as possible reduces the risk of erosion. 

This map unit is in capability unit IVs-8 (17), irrigated, 
and capability subclass Vlls (17), nonirrigated. 
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In this section, prime farmland is defined and 
discussed and the prime farmland soils in this survey 
area are listed. 

Prime farmland is of major importance in providing the 
nation’s short- and long-range needs for food and fiber. 
The acreage of high-quality farmland is limited, and the 
U.S. Department of Agriculture recognizes that 
government at local, state, and federal levels, as well as 
individuals, must encourage and facilitate the wise use of 
our nation’s prime farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best suited 
to producing food, seed, forage, fiber, and oilseed crops. 
Such soils have properties that are favorable for the 
economic production of sustained high yields of crops. 
The soils need only to be treated and managed using 
acceptable farming methods. Adequate moisture and a 
sufficiently long growing season are required. Prime 
farmland soils produce the highest yields with minimal 
units of energy and economic resources, and farming 
these soils results in the least damage to the 
environment. 

Prime farmland soils either are used for producing 
food or fiber or are available for these uses. Urban or 
built-up land and water areas cannot be considered 
prime farmland. 

Prime farmland soils commonly get an adequate and 
dependable supply of moisture from precipitation or 
irrigation. The temperature and growing season are 
favorable, and the level of acidity or alkalinity is 
acceptable. The soils have few, if any, rocks and are 
permeable to water and air. They are not excessively 
erodible or saturated with water for long periods and are 
not flooded during the growing season. The slope is no 
more than 5 percent. 

Soils that have a high water table, are subject to 
flooding, or are droughty may qualify as prime farmland 
soils if the limitations are overcome by drainage, flood 


control, or irrigation. Onsite evaluation is necessary to 
determine the effectiveness of corrective measures. 
More information on the criteria for prime farmland soils 
can be obtained at the local office of the Soil 
Conservation Service. 

A recent trend in land use has been the conversion of 
prime farmland to urban and industrial uses. The loss of 
prime farmland to other uses puts pressure on lands that 
are less productive than prime farmland. 

About 166,502 acres, or nearly 19 percent of the 
survey area, would meet the requirements for prime 
farmland if an adequate and dependable supply of 
irrigation water were available. 

The following map units meet the soil requirements for 
prime farmland when irrigated. On some soils included in 
the list, measures have been used to overcome a hazard 
or limitation, such as flooding, wetness, or droughtiness. 
The soils in unit 149 are prime farmland if the saturation 
extract is less than 4 millimhos per centimeter, reaction 
is less than 8.4, and the exchangeable sodium 
percentage is less than 15. The location of each map 
unit is shown on the detailed soil maps at the back of 
this publication. Soil qualities that affect use and 
management are described in the section “Detailed Soil 
Map Units.” This list does not constitute a 
recommendation for a particular land use. 


102 Avenal loam, 0 to 5 percent slopes 

108 Corona silt loam 

120 Grangeville fine sandy loam, partially drained 
131. Kimberlina fine sandy loam, sandy substratum 
144 Milham sandy loam, silty substratum 

147 Nord fine sandy loam 

149 Nord complex 

150 Panoche loam 

165  Twisselman silty clay 

174 Wasco sandy loam, 0 to 5 percent slopes 
176 Westhaven loam, 0 to 2 percent slopes 

177 Westhaven loam, 2 to 5 percent slopes 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavioral characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help pianners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


By Ray Foote, soil conservationist, and Clarence U. Finch, 
conservation agronomist, Soil Conservation Service. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service and the Storie index ratings used 


by the University of California, Agricultural Experiment 
Station, are explained; and the estimated yields of the 
main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under ‘Detailed Soil Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

In the following paragraphs, the main management 
practices for the soils in the survey that are suitable for 
crops and pasture are briefly discussed. The major 
concerns when farming the soils are maintaining and 
improving their production capacity and controlling 
erosion. Needed management practices include 
conservation cropping systems, using crop residue, 
proper tillage, irrigation water management, using cover 
crops, erosion control, removing excess water, pasture 
management, and chiseling and subsoiling. 

Soil improvement practices that can be used in a 
conservation cropping system include the use of 
rotations that contain grasses and legumes and the 
return of crop residue to the soil. They also include the 
use of green manure crops of grasses and legumes, 
proper tillage, adequate fertilization, and weed and pest 
control. 

Many different cropping systems are used in the 
survey area. A typical 6-year cropping sequence is 
cotton, barley or sorghum grain, and hay. The residue of 
these crops should be returned to the soil, and minimum 
tillage should be used. 

Soil compaction is a hazard in this survey area. Tillage 
destroys the structure of the soil, reduces the organic 
matter content, and commonly creates a plowpan below 
the depth of tillage. Tillage increases the risk of erosion, 
and the plowpan limits permeability and restricts the 
penetration of roots. The length of time required for the 
plowpan to develop can be increased by varying the 
depth of tillage. Combining tillage operations to reduce 
the number of trips over the field and delaying tillage 
when the soils are wet also help to prevent compaction 
and to maintain soil tilth. Chiseling to a shallow depth 
helps to break up the pan once it has formed. 

Irrigation water management is needed to control the 
rate, amount, and timing of applications of irrigation 
water. Furrow, border, sprinkler, and drip irrigation are 
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used in this survey area. Furrow and border irrigation are 
suitable where slopes are 2 percent or less. Sprinkler 
irrigation is suited to all the tillable soils in the survey 
area. Drip irrigation is used in this survey area mainly on 
orchards and vineyards. Irrigation water should be 
applied at a rate and in amounts needed to meet the 
requirements of the crop grown and the characteristics 
of the soils without excess runoff or deep percolation. 
Additional irrigation water is needed on the saline-alkali 
soils in order to meet their leaching requirements. 

Cover crops should be grown in orchards and 
vineyards and in other areas where the soils are left 
fallow during the rainy season. Cover crops provide 
protection from erosion and help to maintain or improve 
the penetration of water, tilth, and fertility. The main 
cover crops in the survey area are volunteer native 
plants. If a seeded cover crop is needed or desired, 
grasses such as barley, brome, ryegrass, or annual 
fescue can be seeded alone. lf a legume cover crop is 
used, plants such as clover, vetch, or birdsfoot trefoil 
can be seeded alone. Cover crops can be managed by 
mowing or disking. If a continuous cover is desired, the 
cover crop should be mowed or disked after the annual 
grass or legume seed crop has matured. 

Many different practices can be used to control 
erosion in the survey area. Among these are land 
leveling or smoothing, selecting the best method of 
irrigation, and controlling irrigation to reduce erosion of 
irrigated soils. Other practices that can be used to 
control erosion are use of crop residue, use of a cover 
crop in the rotation, minimum tillage, and cross-slope 
farming. Structures can also be used to control erosion. 
These include grassed waterways, diversions, grade 
stabilization structures, water retention structures, or 
streambank stabilization structures. 

Excess surface water, either from rainfall or irrigation, 
is a concern in some low-lying areas, in swales, or at the 
lower end of irrigated fields. Excess water results in 
decreased crop production and can provide a habitat for 
weeds or mosquitoes. Excess water on the surface can 
be controlled by properly leveling the land, constructing 
irrigation tailwater return systems, and properly managing 
irrigation water. Diversion dikes or canals to divert and 
control floodwater may be needed in low-lying areas 
such as the Tulare Basin and areas near major streams. 

A perched water table is present in most of the soils in 
the central part of the survey area. Some areas of these 
soils may need subsurface drainage systems. Among 
these soils are those of the Armona, Gepford, 
Grangeville, Houser, Lakeside, Tulare, and Westcamp 
series. Subsurface drainage is needed to keep the water 
below the primary rooting zone of plants and to leach 
salts from the soil profile. Subsurface drainage can be 
accomplished by constructing open drainage ditches and 
installing tile drains or other perforated drainage 
systems. The poor quality water that is collected by the 
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drainage systems needs to be disposed of by use of 
proper waste water disposal methods. 

Management of irrigated pasture is needed to prevent 
soil compaction, maintain a desirable plant community, 
extend the life of the pasture, and provide for maximum 
production. A suitable pasture management program can 
include irrigation water management, rotation grazing, 
fertilization, harrowing or dragging to scatter droppings, 
and clipping as needed to maintain uniform growth. 
Grazing should be started when the plants are 8 to 10 
inches high, and livestock should be removed when a 
minimum of 3 to 4 inches of stubble remains. 

Selection of a suitable plant mixture when establishing 
a pasture is important. For most of the soils in the 
survey area, suitable mixtures contain orchardgrass or 
tall fescue together with birdsfoot trefoil, strawberry 
clover, or ladino clover. If proper pasture management is 
used, these species can produce an abundance of high 
quality forage. 

Chiseling or subsoiling is needed on the soils in the 
area that have a plowpan or hardpan. Chiseling the 
plowpan and deep ripping the hardpan will increase the 
permeability of the soils, improve internal drainage, help 
to prevent development of a perched water table, and 
allow roots to penetrate to a greater depth. Chiseling 
also temporarily benefits the soils that have a clay 
subsoil; however, the clay subsoil will eventually return to 
its original condition. The soils in the area that have a 
hardpan are those of the Melga, Remnoy, and Youd 
series, which are along Cross Creek, in the northeastern 
part of the survey area. The depth to which a soil is 
ripped should be based on the depth of the hardpan in 
the soil. 

The coarse textured soils in the southwestern part of 
the area are very susceptible to soil blowing. Difficulty 
may be encountered during land leveling for irrigation 
and preparation for planting and establishing a crop. in 
drytarmed areas, soil blowing often damages the plants 
by abrasion when they are young. If feasible, cultivation 
should be done during the months when the possibility 
of damage from the wind is least. Full use should be 
made of crop residue, cover crops, and minimum tillage. 
Ordinarily, the coarse textured soils that are erodible by 
the wind are too droughty for dryland cultivation; if they 
are cultivated, however, soil blowing can be partially 
controlled by leaving stubble and crop residue on the 
surface, keeping the surface cloddy, and using surface 
tillage or cultivating in alternate strips. Stripcropping at 
right angle to the prevailing wind also reduces soil 
blowing. 

The properties of the soils in the survey area strongly 
influence the kind of pasture plants that can be grown. 
Where the climate and topography are about the same, 
the kind of crops that can be grown is related closely to 
the kind of soil present. The main crops that are suited 
to the soils in the survey area are fruit and nut crops and 
field crops. 
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The fruit and nut crops that are suited to the soils in 
the survey area include peaches, nectarines, plums, 
apricots, grapes, walnuts, and almonds. Most of these 
crops are grown in the north-central and northeastern 
parts of the area. The ability of a plant to tolerate salts 
and alkali is an important factor in determining it’s 
adaptability to the soils. Most of the fruit and nut crops in 
the survey area are not salt and alkali tolerant; therefore, 
their use generally is limited to the well drained, 
nonsaline-nonalkali soils such as those of the Nord, 
Panoche, and Wasco series. 

The field crops suited to the soils in the survey area 
where water is available for irrigation include cotton, 
tomatoes, alfalfa, barley, wheat, corn, safflower, grain 
sorghum, sugar beets, and pasture. All of these field 
crops can be grown on any of the irrigated soils in the 
area; however, the fine textured soils in the Tulare Lake 
Basin are best suited to cotton, barley, safflower, and 
wheat. The saline-aikali soils in the area, such as the 
Armona, Excelsior, Garces, Grangeville, Lakeside, 
Lethent, and Panoche soils, are best suited to alfalfa, 
corn, grain sorghum, sugar beets, tomatoes, and 
pasture. 


Yields per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. in any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible toss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
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Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops (77). 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for crops, 
and the way they respond to management. The grouping 
does not take into account major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor does it consider 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, 6, w, s, or 
c, to the class numeral, for example, Ile. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
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shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
soils in a capability unit are enough alike to be suited to 
the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, lle-4 or 
Iile-6. 

The capability classification of each map unit is given 
in the section “Detailed Soil Map Units.” 


Storie Index Rating 


By Gordon L. Huntington, lecturer and soil specialist, Department of 
Land, Air, and Water Resources, University of California, Davis. 


The soils in the survey area are rated in table 6 
according to the Storie index (73, 74). This index 
expresses numerically the relative degree of suitability of 
a soil for general intensive agricultural use as it exists at 
the time of evaluation. The rating is based on soil 
characteristics only and is obtained by evaluating factors 
such as soil depth, surface soil texture, subsoil 
characteristics, drainage, salts and alkali, and relief. 
Other factors, such as availability of water for irrigation, 
climate, and distance to markets, that might determine 
the desirability of growing certain plants in a given 
locality are not considered. Therefore, in itself, the index 
should not be used as a direct indicator of land value. 
However, where economic factors are known to the 
user, the Storie index provides additional objective 
information for land tract value comparisons. 

Four general factors are used in determining the index 
rating; A, the permeability of the soil profile and soil 
depth; 8, the texture of the surface soil; C, the dominant 
slope of the soil body; and X, other factors more readily 
subject to management or modification. In this survey 
area the X factors include drainage, hazard of flooding, 
nutrient level, and salts and alkali. For some soils more 
than one of the X factors are used in rating. Each of the 
four general factors is evaluated on the basis of 100 
percent. A rating of 100 percent expresses the most 
favorable, or ideal condition for general crop production. 
Lower percentage ratings are selected from data and 
observations that relate soil properties to plant growth 
and crop yield. Factor ratings are selected from tables 
prepared from data and observations that relate soil 
properties to plant growth and crop yield. In the tables 
currently used, certain soil properties are allowed ranges 
of values to conform with variations of the properties in 
relation to their effect on the suitability of the soil for 
general agricultural purposes; for example, soil depth or 
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proportion of gravel present in a gravelly loam surface 
soil. The modal condition of a soil property, as it is 
described in a soil map unit, is used to select a value for 
rating when a range of tabular values exists. 

The index rating for a soil is obtained by multiplying 
the rating values given to its four factors, A, B, C, and X. 
If more than one X factor exists for a soil, the values for 
the additional factor, or factors, act as additional 
multipliers. Thus, any factor may dominate or control the 
final rating. For example, consider a soil such as 
Grangeville fine sandy loam, saline-aikali, partially 
drained (72). It is a deep soil with a moderately 
permeable profile. This warrants a rating of 100 for 
factor A. It has a fine sandy loam surface soil texture, 
warranting a rating of 100 for factor B. The smooth, 
nearly level surface of the soil justifies a rating of 100 for 
factor C. However, it has a perched water table at a 
depth of 4 to 6 feet, warranting a value of 80, and is 
saline-alkali affected, warranting a value of 60. Multiplied 
together, this produces a rating of 48 for factor X. 
Multiplying A, B, C, and X gives a Storie index of 46 for 
this soil. If, in time, the water table can be lowered and 
the saline-alkali condition improved, the Storie index can 
be increased by assigning appropriate higher values to 
the X factors to reflect the changed conditions. 

Soil complexes in the survey area, such as Kettleman- 
Cantua complex, 30 to 50 percent slopes, are rated to 
reflect the proportion of the dominant soils described in 
the unit. Each of the dominant soils in such complexes is 
rated separately and the values shown in table 6. The 
single index value for each complex is a weighted 
average. This does not apply to soil-Rock outcrop 
complexes. In soil associations (for example, Vaquero 
and Altamont clays, 15 to 50 percent slopes) the 
dominant soils are rated separately and respectively in 
accordance with the map unit name. The rockiness of 
the unit is rated in factor B. Pits, Dumps, Rock outcrop, 
or Urban land are not evaluated in terms of the factors 
A, B, C, or X. They have features that are very severely 
limiting for agricultural use of any kind. As such, they are 
assigned an index value of less than 10. 

Soils are placed in grades according to their suitability 
for general intensive agriculture as shown by their Storie 
index ratings. The six grades and their range in index 
ratings are: 

Index 

rating 
Grade 4 eaiss sess) Gavscasieter sci cdadinscacsbatgicietesanee 80 to 100 
Grade 2... 
Grade 3... 
Grade 4... 
Grade 5... 


In this area, soils in Grade 7 are well suited to 
intensive use for irrigated crops that are climatically 
adapted to the region. Grade 2 soils are good 
agricultural soils, although they are not so desirable as 
soils in Grade 1 because of coarser surface or subsoil 
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textures, a somewhat less permeable subsoil, or 
moderate soil depth, gentle to moderate slopes, or slight 
accumulations of salts and alkali. Grade 3 soils are only 
fairly welt suited to agriculture and are limited in their use 
because of moderate to steep slopes, moderate soil 
depth, a less permeable subsoil, clayey surface soil 
texture, poor drainage, or accumulations of salts and 
alkali. Grade 4 soils are poorly suited. They are severely 
limited in their agricultural potential because of shallower 
depth, steeper slopes, more salts and alkali, flooding, or 
poorer drainage than for soils in Grade 3. Grade 5 soils 
are very poorly suited to agriculture. Grade 6 consists of 
soils and miscellaneous areas that are not suited at all 
because of very severe to extreme limitations with 
regard to the aforementioned properties, including, in 
some cases, strong saline or alkali conditions. Table 6 
lists the grade for each soil in this area. 


Rangeland 


Prepared by Franklyn E. Archuleta, range conservationist, Soil 
Conservation Service. 


About 20 percent of the survey area is rangeland. 
Commercial cow-calf and stocker operations are 
dominant in the southwestern part of the area. Sheep 
operations generally are concentrated in the drier, lower 
lying areas in the southern part. The average ranch is 
12,000 acres. 

In fall and late in summer, forage commonly is 
supplemented by hay or protein concentrate. The period 
when green feed is adequate usually starts about 
February and lasts until! about May. Livestock generally 
are then taken to feedlots. 

The properties of the soils strongly influence the kind 
of natural vegetation that grows. In the southwestern 
part of the area, most of the soils are loam and clay 
loam and are moderately deep over shale and 
sandstone. These soils mainly support annual grasses 
and forbs. Total production is moderate on south-facing 
slopes because of the low available water capacity and 
restricted rooting depth. In much of the western part of 
the area, the soils are serpentinitic and production is low 
because of the adverse calcium- to magnesium-ratio. 
Also in this part of the area are clayey soils that are 
subject to slippage in years of above-average rainfall. 
These soils are the most productive in the survey area. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 7 shows, for each soil, the range site; the total 
annual production of vegetation in favorable, normal, and 
unfavorable years; the characteristic vegetation; and the 
average percentage of each species. Only those soils 
that are used as rangeland or are suited to use as 
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rangeland are listed. Explanation of the column headings 
in table 7 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
established during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil 
properties that affect moisture supply and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal water 
table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
palatable to grazing animals. It includes the current 
year’s growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. Ina 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green weight 
to air-dry weight varies according to such factors as 
exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential naturai plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. 

Proper grazing use is grazing at an intensity that 
maintains enough cover to protect the soil and maintains 
or improves the quality and quantity of desirable 
vegetation. It is necessary to allow a part of the 
desirable species to set seed if they are to be 
maintained in the plant community, and it is necessary to 
control grazing if a desirable plant community is to be 
maintained. If grazing is not controlled, only the 
unpalatable species will be allowed to reproduce. 
Leaving the dry vegetation on the rangeland at the 
beginning of fall and during winter helps to promote the 
growth of green forage. A desirable amount of stubble 
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left at the end of the grazing season allows for faster 
establishment and better winter growth of new seedlings. 
The stubble protects the new plants from drying winds 
and sun. The decomposing plant material partially 
intermixed with the soil conserves moisture and 
promotes establishment and eariy growth of each year’s 
seedlings (4). 

The amount of residue left should be between 700 
and 1,000 pounds of air-dry vegetation per acre in areas 
that have slopes of less than 30 percent and between 
1,000 and 1,200 pounds per acre in areas that have 
slopes of more than 30 percent. Determination of the 
amount of residue to be left should be done just prior to 
the beginning of the rainy season, normally about 
November 1. 

Proper season of use is based on the characteristics 
of the plant community. it means grazing only during 
seasons when the range is best adapted for grazing. In 
this survey area three seasons are recognized. The dry 
forage season is from about June through October. 
Some of the current year’s growth should be left to 
conserve soil moisture, to protect the soil from erosion, 
and to provide humus for soil fertility. The inadequate 
green feed season is usually between November and 
January. Most of the plant growth occurs during short 
rainy periods; supplemental feeding is necessary during 
the dry periods. The adequate green feed season lasts 
from about February through May. Enough forage is 
available to feed the livestock during the grazing season 
and to leave enough of the current year’s growth of 
desirable forage plants to provide protection of the 
plants and to encourage growth the following year. 
Spring grazing should be delayed until the desirable 
forage species are ready for grazing and the soil 
conditions are such that no damage will occur as a result 
of equipment use. 

Distribution of livestock grazing involves all the 
practices that can be used to encourage livestock to 
spread out and graze the forage in an area as uniformly 
as possible. The objectives are to minimize overuse and 
wasted forage and maximize proper use. Grazing 
efficiency varies because of differences in water and 
shale distribution, topography, kinds of forage available, 
type of livestock, and season of use. The use of salt in 
obtaining uniform grazing is important. Salt should be 
placed wherever grazing is desired; however, it should 
be placed next to watering facilities. 

In the areas grazed by sheep, it generally is practical 
to haul water. This results in improved grazing 
distribution. Open herding of sheep is an effective means 
of distributing grazing pressure and reducing the 
incidence of plant poisoning. Close herding keeps the 
animals bunched up so that forage is trampled. A one 
night bedding system should be used. Continued 
bedding in the same area results in severe trampling of 
the vegetation and compaction of the soil. This restricts 
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the rate of water absorption by the soil and promotes 
erosion. 

Cattle are not ordinarily herded on a range; however, 
in rough or poorly watered areas a rider is beneficial to 
guide cattle movements. Calf crops are increased by 
keeping bulls and cows properly distributed. Grazing 
units are more efficiently used by pushing cattle from 
bottom land areas to underused, steeper areas (77). 

Proper distribution of livestock watering developments, 
wherever economically or physically feasible, helps to 
distribute grazing pressure. If animals are required to 
travel long distances to and from water, weight gain and 
distribution are greatly reduced. It also encourages 
overgrazing of forage in areas adjacent to watering 
areas. The number of watering areas needed depends 
on the kind of livestock, climate, and topography. 

Proper location of livestock trails and walkways is 
effective in distributing grazing. In steep, rocky places 
and in areas of dense brush, establishment of livestock 
trails helps to provide access to forage. 

A planned grazing system is a harvest procedure in 
which two or more grazing units are alternately rested 
from grazing in a planned sequence over a period of 
years. The period of rest can be throughout the year or 
during the growing season of desirable plants. A system 
may be designed to help achieve several objectives—the 
composition of the plant community can be maintained 
or improved, the supply of forage can be better stabilized 
throughout the grazing season, and watershed and 
wildlife habitat can be protected. The system is designed 
to help meet the objectives of individual range 
managers. 

When management of vegetation does not achieve the 
objectives within a reasonable length of time, one or 
more supplemental practices may be applied to help 
meet the objectives more quickly. Use of these practices 
commonly results in dramatic changes in the plant 
community. If protective measures are not taken, 
livestock tend to overgraze areas where these practices 
have been applied. These practices include rangeland 
seeding, brush management, and fencing. Cross-fencing 
and fertilization of rangeland soils in the survey area 
generally are not economically feasible. 

Range seeding helps to improve existing rangeland by 
establishing forage plants and increasing production, or it 
can be used to convert cropland to rangeland. Seeding 
improves the natural beauty of rangeland and reduces 
soil erosion. 

Brush management can be used to reduce competition 
from woody plants and to help establish or reestablish a 
desirable grass cover to limit soil and water losses, thus 
increasing forage production and controlling runoff. 
Brush management also improves the habitat for some 
species of wildlife, improves recreation sites, and 
enhances esthetic value. 

The objective in range management is to control 
grazing to provide for adequate residue to protect the 
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soil from erosion and insure that plants produced are 
palatable and nutritious. Such management generally 
results in the maximum production of vegetation, 
reduction of undesirable brush species, conservation of 
water, and control of erosion. Sometimes, however, a 
plant community somewhat below the potential meets 
grazing needs, provides wildlife habitat, and protects soil 
and water resources. 

Technica! assistance in planning rangeland 
management can be obtained from local offices of the 
Soil Conservation Service or from the Kings County 
Resource Conservation Districts. 


Recreation 


Demand for recreational facilities in the survey area 
will increase as population and leisure time increases. 
Private recreational facilities can be developed as a 
supplemental enterprise to farming or ranching. The hills 
and mountains west of Reef Ridge and Kreyenhagen 
Hills have good potential for the development of such 
private recreational facilities as hunting and fishing clubs, 
campgrounds, guest ranches, and fishout pond 
operations for catfish, bass, and sunfish. The Kings River 
furnishes good opportunities for fishing, boating, and 
swimming. The California Aqueduct also provides good 
fishing opportunities. in addition, the survey area has 
several golf courses and community parks. 

The soils of the survey area are rated in table 8 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 8, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, 
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interpretations for dwellings without basements and for 
local roads and streets in table 10 and interpretations for 
septic tank absorption fields in table 11. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails tor hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 
By Larry H. Norris, biologist, Soil Conservation Service. 


Wildlife and fish are important resources. Fish and 
wildlife improve the quality of the environment, act as 
early indicators of pollution, and provide numerous 
opportunities for recreation. Wildlife-related activities 
such as nature studying, bird watching, hunting, and 
fishing have an effect on the area’s economy. Many 
types of wildlife help in the natural control of weeds, 
insects, and animal pests. 
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Warm water fish, including largemouth bass, 
smallmouth bass, black crappie, catfish, and sunfish, 
inhabit the rivers and ponds of the area. The rivers and 
creeks also provide important riparian habitat for 
mammals, birds, reptiles, and insects. In the intensively 
farmed areas, these riparian corridors commonly are the 
only wildlife habitat available. 

The Tulare Lake Basin, in the center of Kings County, 
is an important ancestral wintering area for ducks and 
shore birds. The irrigation of approximately 20,000 to 
25,000 acres of barley in August, September, and 
October makes the lake extremely valuable to early 
migrating waterfowl. Every year approximately 250,000 
waterfowl use these areas. 

Man's activities have varied effects on the wildlife 
population. Many species, such as sparrows, blackbirds, 
and ground squirrels, can tolerate man’s activities and 
actually thrive in close association with man. In contrast, 
the existence of some species has been threatened by 
man and his activities. 

Three rare or endangered wildlife species are in the 
survey area (6). The rare San Joaquin kit fox is primarily 
in areas of the San Joaquin Valley floor and foothills that 
are under native vegetation. Because valley areas suited 
to agriculture are being converted to irrigated cropland, 
the kit fox is confined to areas unsuited to agriculture 
and to rolling foothills and canyons. The populations of 
the endangered bluntnosed leopard lizard and the 
California condor are on the decline because of the loss 
of natural habitat. 

The soils in this survey area on the Diablo Range have 
poor or fair potential as rangeland wildlife habitat. The 
main limitations are the low available water capacity of 
the Henneke, Millsholm, and Gaviota soils and the high 
shrink-swell potential of the Vaquero and Altamont soils. 
These limitations restrict the growth of shrubs that 
provide food and cover for rangeland wildlife. 
Management of wildlife habitat on these soils consists 
mainly of maintaining the existing habitat. Watering 
facilities such as small ponds and guzzlers improve the 
habitat. 

The soils on the Kettleman and Kreyenhagen Hills 
have very poor or poor potential as rangeland wildlife 
habitat. The main limitation is the arid climate. The soils 
are wet 90 consecutive days or less in winter, and they 
receive 7 inches of rainfall or less annually. This greatly 
limits the diversity and production of wild herbaceous 
plants and shrubs that provide food and cover for 
rangeland wildlife. In areas where the parent material is 
soft or highly fractured, such as in the Kettleman soils, 
the land can be managed and improved for shrub 
growth. In other areas management for wildlife consists 
primarily of maintaining the existing vegetation. Watering 
facilities such as small ponds and guzzlers improve the 
habitat for wildlife if a plant cover is established nearby. 

The soils on alluvial fans on the west side of the San 
Joaquin Valley are rated poor or very poor for their 
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potential as openiand and rangeland habitat. The main 
limitation is the arid climate. The soils are wet 90 
consecutive days or less in winter, and they receive 7 
inches of rainfall or less annually. This greatly limits the 
availability of drinking water and the diversity and 
production of wild herbaceous plants and shrubs that 
provide food and cover for wildlife. Water developments 
such as irrigation systems, small ponds, and guzzlers 
can improve habitat for rangeland and openland wildlife. 
If managed properly, crops can provide food and 
seasonal cover for wildlife and irrigation can provide 
water. Vegetated odd areas, irrigation ditches, and 
drainage ditches provide year-round hiding, resting, and 
nesting areas for openland wildlife. 

The saline-alkali soils on lower alluvial fans and basin 
rims in the San Joaquin Valley have poor or very poor 
potential as rangeland and openland habitat. The main 
limitations are the arid climate and saline-alkali condition 
of the soils. These limitations greatly limit the availability 
of drinking water and the diversity and production of wild 
herbaceous plants and shrubs that provide food and 
cover for wildlife. Water developments such as irrigation 
systems, small ponds, and guzziers along with the 
establishment of permanent vegetation can improve the 
habitat. If sufficient quantities of water are available, 
these soils can easily be developed for use as wetland 
habitat. 

The soils in basins and on lower alluvial fans, alluvial 
plains, flood plains, and basin rims have very poor 
potential as openland wildlife habitat. These soils are 
saline-alkali and have a high perched water table. The 
high content of salt and alkali in these soils limits the 
diversity and production of wild herbaceous plants and 
shrubs that provide food and cover. Water developments 
such as irrigation systems produce only fair results when 
a permanent cover of highly saline-alkali tolerant plants 
is established. These soils have fair potential as wetland 
wildlife habitat if sufficient water is available. The main 
limitation is the saline-alkali condition of the soils. 

All of the soils on alluvial fans and flood plains in the 
middle of the San Joaquin Valley except the Nord soils 
have very poor potential as openland wildlife habitat. The 
main limitations are the shallow depth, the arid climate, 
and the saline-alkali condition of the soils. Water 
developments such as irrigation systems produce poor 
or fair results in improving openland habitat if used along 
with the establishment of a permanent cover of salt- and 
alkali-tolerant plants. 

With the exception of the Nord and Kimberlina soils, 
these soils have good or fair potential as wetland wildlife 
habitat if sufficient water is available. The Nord and 
Kimberlina soils have poor potential because of drainage 
and permeability. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
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distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 9, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossibie. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, lovegrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, vetch, 
wheatgrass, and wild oats. 
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Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are chamise, manzanita, 
black sage, and saltbush. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, wild rice, saltgrass, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for opentand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include California valley quail, pheasant, meadow lark, 
field sparrow, cottontail, and coyote. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, and muskrat. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include California mule deer, red-tailed hawk, 
meadowlark, and horned lark. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building Site Development, 
Sanitary Facilities, Construction Materials, and Water 
Management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the ‘‘Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
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Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
Soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of absorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps 
and soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 10 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
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indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and smail commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local road's and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, and depth to a high water table 
affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
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matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary Facilities 


Table 11 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered si/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 11 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
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required to minimize seepage and contamination of 
ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. if floodwater will not enter 
the lagoon and floods are of low velocity and less than 3 
feet deep, the flooding hazard may be disregarded. 

Excessive seepage because of rapid permeability of 
the soil or a water table that is high enough to raise the 
level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope, bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfilf is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
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difficult to spread; sandy soils are subject to wind 
erosion. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


Construction Materlals 


Table 12 gives information about the soils as a source 
of roadfili, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one piace 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
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more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. in table 12, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is as 
much as 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
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matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 13 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and embankments, dikes, and levees. The 
limitations are considered si/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorabie or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
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of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, siope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features listed in tables are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 14 gives estimates of the engineering. 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under ‘‘Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. ‘‘Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. |f the content of particles coarser than 
sand is as much as 15 percent, an appropriate modifier 
is added, for example, “gravelly.” Textural terms are 
defined in the Glossary. 

Classification of the soils is determined according to 
the system adopted by the American Association of 
State Highway and Transportation Officials (7) and the 
Unified soil classification system (2). 


The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH. Soils exhibiting 
engineering properties of two groups can have a dual 
classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection of 
the soil. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


90 


Physical and Chemical Properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under ‘‘Soil Series and Their Morphology.” 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to absorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earth-moving operations. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption yields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
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laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
Soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of the soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-sweil potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the toad on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, very fine sand, 
sand, and organic matter (up to 4 percent) and on soil 
Structure and permeability. The estimates are modified 
by the presence of rock fragments. Values of K range 
from 0.02 to 0.69. The higher the value the more 
susceptible the soil is to sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the amount of 
stable aggregates 0.84 millimeters in size. These are 
represented idealistically by USDA textural classes. Soils 
containing rock fragments can occur in any group. 
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1. Sands, fine sands, and very fine sands. These 
soils are generally not suitable for crops. They are 


extremely erodible, and vegetation is difficult to establish. 


2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 15, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
maiterial that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
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thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmeit is not considered flooding, nor is 
water in swamps and marshes. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasiona/ that it 
occurs, on the average, no more than once in 2 years; 
and frequent that it occurs, on the average, more than 
once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and /ong if more 
than 7 days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
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delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 16 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in the table. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeabie layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 


or massive, blasting or special equipment generally is 
needed for excavation. 

Cemented pans are cemented or indurated subsurface 
layers within a depth of 5 feet. Such pans cause difficulty 
in excavation. Pans are classified as thin or thick. A thin 
pan is less than 3 inches thick if continuously indurated 
or less than 18 inches thick if discontinuous or fractured. 
Excavations can be made by trenching machines, 
backhoes, or small rippers. A thick pan is more than 3 
inches thick if continuously indurated or more than 18 
inches thick if discontinuous or fractured. Such a pan is 
so thick or massive that blasting or special equipment is 
needed in excavation. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in instailations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. \t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (78). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 17 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquent (Aqu, meaning 
water, plus ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedagenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Fluvaquents (F/uv, meaning flood 
plain, plus aquent, the suborder of the Entisols that have 
an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Fluvaquents. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, available water, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is sandy over clayey, mixed 
(calcareous), thermic Typic Fluvaquents. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimer:sional body of soil, that is typical of the 
series in the survey area is described. The detailed 
description of each soil horizon follows standards in the 
Soil Survey Manual (16). Many of the technical terms 
used in the descriptions are defined in Soi Taxonomy 
(78). Unless otherwise stated, colors in the descriptions 
are for dry soil. Following the pedon description is the 
range of important characteristics of the soils in the 
series. 

The map units of each soil series are described in the 
section “Detailed Soil Map Units.” 


Altamont Series 


The Altamont series consists of deep, well drained 
soils on hills and mountains. These soils formed in 
residuum derived dominantly from sandstone or shale. 
Slope ranges from 15 to 75 percent. 

Soils of the Altamont series are fine, montmorillonitic, 
thermic Typic Chromoxererts. 

Typical pedon of an Altamont clay in an area of 
Vaquero and Altamont clays, 15 to 50 percent slopes; 
about 40 feet southeast of the dirt road; in the 
SW1/4NW1/4SW1/4 of sec. 26, T. 23 S., R. 16 E. 
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A11—0 to 3 inches; grayish brown (10YR 5/2) clay, dark 
brown (10YR 3/3) moist; strong medium angular 
blocky structure parting to strong thick platy; very 
hard, firm, sticky and plastic; many very fine roots; 
many very fine tubular pores; slightly acid; abrupt 
wavy boundary. 

A12—3 to 11 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
strong medium angular blocky structure; very hard, 
firm, sticky and plastic; many very fine roots; many 
very fine tubular pores; common intersecting 
slickensides; neutral; clear wavy boundary. 

A13—11 to 31 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
strong very coarse angular blocky structure; very 
hard, very firm, sticky and very plastic; many very 
fine roots; common very fine tubular pores; common 
intersecting slickensides; neutral; clear wavy 
boundary. 

Cica—31 to 55 inches; yellowish brown (10YR 5/4) 
clay, brown (10YR 4/3) moist; massive; very hard, 
firm, sticky and plastic; few very fine roots; few very 
fine tubular pores; lime is segregated and in 
common fine soft masses; slightly effervescent; 
moderately alkaline; clear wavy boundary. 

C2r—56 inches; variegated pale yellow (2.5Y 7/4) and 
strong brown (7.5YR 5/6) highly weathered and 
fractured sandstone; lime is between fractures in 
many fine filaments and seams; strongly 
effervescent. 


Depth to paralithic contact of shale or sandstone is 40 
to 60 inches or more. Vertical cracks close in November 
or December and remain closed until April or May, but 
they are open the rest of the year. 

The C horizon has dry color of 10YR 5/4 or 5/2 or of 
2.5Y 6/2, and it has moist color of 10YR 4/3 or 4/2 or 
of 2.5Y 4/2. Reaction is mildly alkaline or moderately 
alkaline. 


Armona Series 


The Armona series consists of very deep, poorly 
drained, saline-alkali soils on basin rims and flood plains. 
These soils formed in alluvium derived dominantly from 
igneous and sedimentary rock. Slope ranges from 0 to 1 
percent. 

Soils of the Armona series are fine-loamy, mixed 
(calcareous), thermic Fluvaquentic Haplaquolls. 

Typical pedon of Armona loam, partially drained; about 
0.75 mile south of the city of Stratford, about 200 feet 
north of the Tulare Lake Canal and 300 feet west of 20 
1/2 Avenue; in the SW1/4NW1/4NE1/4 of sec. 20, T. 
20S., R. 20 E. 


Ap—0 to 9 inches; dark gray (5Y 4/1) loam, black (5Y 
2/1) moist; weak medium subangular blocky 
structure; hard, very friable, slightly sticky and 
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slightly plastic; many very fine roots; many very fine 
interstitial pores and common very fine tubular 
pores; electrical conductivity is 3.0 millimhos per 
cubic centimeter; exchangeable sodium percentage 
is 2; mildly alkaline; abrupt smooth boundary. 

At2cssa—9 to 14 inches; gray (SY 5/1) loam, very dark 
gray (5Y 3/1) moist; common fine prominent 
yellowish brown (10YR 5/4) mottles, dark reddish 
brown (5YR 3/4) moist; weak medium subangular 
blocky structure; very hard, friable, slightly sticky and 
plastic; many very fine roots; many very fine 
interstitial pores and common very fine tubular 
pores; common fine gypsum crystals; disseminated 
lime; electrical conductivity is 13.5 millimhos per 
centimeter; exchangeable sodium percentage is 20; 
slightly effervescent; moderately alkaline; abrupt 
wavy boundary. 

Cigcssa—14 to 19 inches; gray (5Y 5/1) loam, dark 
gray (SY 4/1) moist; common fine prominent strong 
brown (7.5YR 5/6) mottles, dark reddish brown 
(5YR 3/2) moist; massive; very hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
many very fine interstitial pores and common very 
fine tubular pores; common fine gypsum crystals; 
disseminated lime; electrical conductivity is 18 
millimhos per centimeter; exchangeable sodium 
percentage is 26; slightly effervescent; moderately 
alkaline; abrupt wavy boundary. 

iIC2gsa—19 to 22 inches; gray (5Y 5/1) sandy loam, 
dark gray (5Y 4/1) moist; common fine prominent 
strong brown (7.5YR 5/6) mottles, dark reddish 
brown (5YR 2.5/2) and reddish brown (SYR 4/4) 
moist; massive; very hard, very friable, nonsticky and 
nonplastic; few very fine roots; many very fine 
interstitial pores and common very fine tubular 
pores; disseminated lime; electrical conductivity is 
16 millimhos per centimeter; exchangeable sodium 
percentage is 32; slightly effervescent; moderately 
alkaline; abrupt wavy boundary. 

IC3gsa—22 to 25 inches; light gray (5Y 7/2) sandy 
loam, olive gray (5Y 5/2) moist; common fine 
prominent yellowish brown (10YR 5/4) mottles, dark 
brown (7.5YR 4/4) moist; massive; very hard, very 
friable, nonsticky and nonplastic; many very fine 
interstitial pores and common very fine tubular 
pores; disseminated lime; electrical conductivity is 
19 millimhos per centimeter; exchangeable sodium 
percentage is 30; slightly effervescent; mildly 
alkaline; abrupt wavy boundary. 

IiIC4gessa—25 to 30 inches; gray (5Y 5/1) clay loam, 
dark gray (SY 4/1) moist; common fine prominent 
reddish yellow (7.5YR 6/6) and common fine faint 
dark gray (5Y 4/1) mottles, dark brown (7.5YR 4/4) 
and black (5Y 2.5/1) moist; massive; very hard, 
friable, sticky and very plastic; many very fine and 
fine interstitial pores and common very fine tubular 
pores; common fine gypsum crystals; disseminated 
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lime; electrical conductivity is 20 millimhos per 
centimeter; exchangeable sodium percentage is 30; 
slightly effervescent; mildly alkaline; clear smooth 
boundary. 

IVAgessab—30 to 36 inches; olive gray (5Y 5/2) loam, 
dark olive gray (SY 3/2) moist; common fine 
prominent dark yellowish brown (10YR 4/4) and 
common fine faint dark gray (5Y 4/1) mottles, dark 
reddish brown (5YR 3/2) and black (5Y 2.5/1) 
moist; massive; very hard, friable, sticky and very 
plastic; many very fine and fine interstitial pores and 
common very fine tubular pores; common fine 
gypsum crystals; disseminated lime; electrical 
conductivity is 18 millimhos per centimeter; 
exchangeable sodium percentage is 28; slightly 
effervescent; mildly alkaline; abrupt smooth 
boundary. 

VC5gsa—36 to 41 inches; olive gray (5Y 5/2) silt loam, 
olive gray (5Y 4/2) moist; common fine distinct very 
dark gray (5Y 3/1, moist) mottles; massive; very 
hard, friable, sticky and plastic; many very fine 
interstitial pores and common very fine tubular 
pores; disseminated lime; electrical conductivity is 
17 millimhos per centimeter; exchangeable sodium 
percentage is 27; slightly effervescent; mildly 
alkaline; abrupt smooth boundary. 

ViC6gsa—41 to 60 inches; light gray (SY 7/1) sand, gray 
(SY 6/1) moist; common fine prominent dark brown 
(7.5YR 4/4) mottles; dark reddish brown (SYR 3/2) 
moist; massive; hard, loose; many very fine 
interstitial pores and few very fine tubular pores; 
electrical conductivity is 21 millimhos per centimeter; 
exchangeable sodium percentage is 21; moderately 
alkaline. 


The profile is saturated in some or all parts most of 
the year. Organic matter content is 1 to 2 percent in the 
A horizon and decreases irregularly with increasing 
depth. The profile is slightly saline-alkali to strongly 
saline-alkali. Depth to lime is 4 to 10 inches. 

The A horizon has dry color of 10YR 4/1 or 5/1, of 
2.5Y 5/2, or of 5Y 4/1 or 5/1, and it has moist color of 
1OYR 3/1 or 3/2, of 2.5Y 3/2, or of 5Y 2/1, 2/2, 3/1, or 
3/2. Moist mottles are faint to prominent and have color 
of 5YR 3/4 or 5Y 7/2. Reaction is mildly alkaline to 
strongly alkaline. 

The C horizon has dry color of 2.5Y 5/2, 6/2, or 7/2 
or of SY 5/1, 5/2, 6/2, 6/3, 7/1, or 7/2, and it has moist 
color of 2/5Y 3/2 or 4/2 or of 5Y 4/1, 4/2, 5/2, 5/3, 
6/1, or 6/2. Moist mottles are faint to prominent and 
have color of 5YR 2.5/2, 3/2, 4/4, or 5/8, of 7.5YR 4/4, 
5/4, or 5/6, of 10YR 5/6, of 2.5Y 3/0, 4/2, or 4/4, or of 
5Y 2.5/1, 3/1, 3/2, or 4/1. This horizon commonly is 
loam or clay loam, but the 10- to 40-inch control section 
has thin horizons that range from sand to clay. The 
weighted average clay content is 20 to 35 percent. 
Durinodes range from 0 to 15 percent in the part of the 
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C horizon below a depth of 40 inches. The C horizon is 
mildly alkaline to very strongly alkaline. 


Avenal Series 


The Avenal series consists of very deep, well drained 
soils on alluvial fans. These soils formed in alluvium 
derived dominantly from sedimentary rock. Slope ranges 
from 0 to 5 percent. 

Soils of the Avenal series are fine-loamy, mixed, 
thermic Typic Haplargids. 

Typical pedon of Avenal loam, 0 to 5 percent slopes; 
about 1 1/4 miles northwest of Highway 41 and 25 feet 
west of the Navy Pipeline on the east side of Sunflower 
Valley; 400 feet west and 330 feet north of the center of 
sec. 2, T. 24 S., R. 17 E. 


A11—0 to 2 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium 
subangular blocky structure parting to moderate thin 
platy; slightly hard, friable, sticky and plastic; many 
very fine roots; common very fine tubular pores; 
neutral; abrupt smooth boundary. 

A12—2 to 8 inches; brown (10YR 5/3) loam, dark 
grayish brown (2.5Y 4/2) moist; moderate coarse 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine roots; many very fine and few 
fine tubular pores; mildly alkaline; abrupt smooth 
boundary. 

B2t—8 to 24 inches; grayish brown (2.5Y 5/2) clay loam, 
dark grayish brown (2.5Y 4/2) moist, moderate 
coarse subangular blocky structure; hard, friable, 
sticky and plastic; common very fine roots; many 
very fine tubular pores; many moderately thick clay 
films on peds; disseminated lime; slightly 
effervescent; mildly alkaline; abrupt smooth 
boundary. 

B3t—24 to 36 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate coarse subangular blocky structure; hard, 
friable, sticky and plastic; common very fine roots; 
common very fine tubular pores; many moderately 
thick clay films on peds; disseminated lime; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Cca—36 to 61 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
hard, friable, sticky and plastic; many very fine 
interstitial pores; lime is disseminated and in 
common fine seams and few medium firm masses; 
violently effervescent; moderately alkaline. 


The part of the profile at a depth of 4 to 12 inches is 
dry in all parts from mid-April to mid-January. The soil 
temperature is more than 47 degrees F at ali times. The 
profile is not continuously moist in some part for 90 
consecutive days. It is noneffervescent in the A horizon 
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and increases in effervescence with increasing depth. 
The profile is 25 to 35 percent sand and 35 to 45 
percent silt. 

The A horizon has dry color of 10YR 5/3 or 6/3 or of 
2.5Y 4/2, 5/2, or 6/2, and it has moist color of 10YR 
3/2 or 4/2 or of 2.5Y 3/2 or 4/2. 

The B2t horizon has dry color of 10YR 5/3 or 6/3 or 
of 2.5Y 5/2, 5/4, or 6/2, and it has moist color of 10YR 
4/3 or 2.5Y 4/2. It is 27 to 35 percent clay. 

The C horizon has dry color of 10YR 6/4 or 7/4 or of 
2.5Y 5/2 or 4/4, and it has moist color of 2.5Y 4/2, 4/4, 
or 5/4, It is loam or clay loam. 


Boggs Series 


The Boggs series consists of very deep, somewhat 
poorly drained, saline-alkali soils on alluvial plains. These 
soils formed in alluvium derived dominantly from igneous 
and sedimentary rock. Slope ranges from 0 to 1 percent. 

Soils of the Boggs series are coarse-loamy, mixed, 
thermic Typic Salorthids. 

Typical pedon of Boggs sandy loam, partially drained; 
about 3.5 miles southwest of the city of Lemoore, about 
435 feet east of 20th Avenue and 990 feet south of 
Jackson Avenue; in the SW1/4NW1/4NW1/4 of sec. 28, 
T.19S.,R. 20E. 


A11sa—0 to 3 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; soft, friable, nonsticky and nonplastic; 
many very fine and fine roots; many very fine 
interstitial pores; electrical conductivity is 32 
millimhos per centimeter; exchangeable sodium 
percentage is 62; mildly alkaline; abrupt smooth 
boundary. 

A12sa—3 to 6 inches; grayish brown (2.5Y 5/2) coarse 
sandy loam, very dark grayish brown (2.5Y 3/2) 
moist; white (10YR 8/2) salt crystals; single grain; 
soft, loose, nonsticky and nonplastic; few very fine 
and fine roots; many very fine interstitial pores; 
electrical conductivity is 220 millimhos per 
centimeter; exchangeable sodium percentage is 95; 
moderately alkaline; abrupt smooth boundary. 

A13saca—6 to 15 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
single grain; soft, loose, nonsticky and nonplastic; 
common very fine and fine roots; many very fine 
interstitial pores; disseminated lime; electrical 
conductivity is 70 millimhos per centimeter; 
exchangeable sodium percentage is 65; violently 
effervescent; strongly alkaline; clear wavy boundary. 

Cisaca—15 to 30 inches; light olive gray (SY 6/2) sandy 
loam, olive (5Y 5/3) moist; massive; soft, friable, 
nonsticky and nonplastic; common very fine and few 
fine roots; many very fine interstitial pores and few 
very fine tubular pores; lime in common fine 
irregularly shaped filaments; electrical conductivity is 
75 millimhos per centimeter; exchangeable sodium 
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percentage is 62; violently effervescent; strongly 
alkaline; abrupt smooth boundary. 

C2saca—30 to 33 inches; light brownish gray (2.5Y 6/2) 
fine sandy loam, dark grayish brown (2.5Y 4/2) 
moist; common medium distinct light yellowish 
brown (2.5Y 6/4) mottles, light olive brown (2.5Y 
5/4) moist; massive; soft, friable, nonsticky and 
nonplastic; common very fine and few fine and 
medium roots; many very fine interstitial pores and 
common very fine tubular pores; disseminated lime; 
electrical conductivity is 120 millimhos per 
centimeter; exchangeable sodium percentage is 59; 
strongly effervescent; strongly alkaline; abrupt 
smooth boundary. 

C3saca—33 to 38 inches; light brownish gray (2.5Y 6/2) 
fine sandy loam, dark grayish brown (2.5Y 4/2) 
moist; weak very fine subangular blocky structure; 
slightly hard, friable, nonsticky and nonplastic; 
common very fine and few fine and medium roots; 
few very fine interstitial pores and common very fine 
tubular pores; disseminated lime; electrical 
conductivity is 120 millimhos per centimeter; 
exchangeable sodium percentage is 58; strongly 
effervescent; strongly alkaline; abrupt smooth 
boundary. 

\|A1sab—38 to 46 inches; dark gray (10YR 4/1) clay 
loam, very dark gray (10YR 3/1) moist; strong 
medium subangular blocky structure; very hard, very 
firm, sticky and plastic; common very fine and few 
fine and medium roots; common very fine tubular 
pores; disseminated lime; electrical conductivity is 
80 millimhos per centimeter; exchangeable sodium 
percentage is 57; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

iC4saca—46 to 52 inches; grayish brown (2.5Y 5/2) 
sandy loam, very dark grayish brown (2.5Y 3/2) 
moist; massive; hard, very friable, nonsticky and 
nonplastic; few very fine roots; common very fine 
interstitial pores; disseminated lime; electrical 
conductivity is 70 millimhos per centimeter; 
exchangeable sodium percentage is 63; violently 
effervescent; strongly alkaline; clear wavy boundary. 

III\C5saca—52 to 60 inches; light olive gray (5Y 6/2) 
sandy loam, olive gray (5Y 5/2) moist; massive; 
hard, friable, nonsticky and nonplastic; few very fine 
roots; few very fine interstitial pores; lime in many 
fine irregularly shaped soft masses; electrical 
conductivity is 70 millimhos per centimeter; 
exchangeable sodium percentage is 64; violently 
effervescent; strongly alkaline. 


The control section is moist all year in most years 
and is saturated from December to March in some 
years. Organic matter content is 0.1 to 0.6 percent in the 
A horizon and decreases irregularly with increasing 
depth. Most horizons have 2.0 to 8.4 percent soluble 
salts in native and partially reclaimed pedons. 
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The A horizon has dry color of 2.5Y 5/2, 6/2, or 7/2 
or of 5Y 5/1, 5/2, or 6/2, and it has moist color of 2.5Y 
3/2 or 4/2 or of 5Y 4/1 or 4/2. This horizon is mildly 
alkaline to very strongly alkaline. It is noneffervescent to 
moderately effervescent. 

The C horizon has dry color of 2.5Y 6/2 or 7/2 or of 
5Y 6/2, and it has moist color of 2.5Y 4/2 or 5/2 or of 
5Y 5/3. Moist mottles are faint to prominent and have 
color of 10YR 4/6, 2.5Y 5/4 or 6/4, 5Y 4/2, N 5/0, or 
5B 6/1. It is sandy loam, fine sandy loam, or (less 
commonly) coarse sandy loam. Buried horizons, where 
present, are thin and range from sand to clay. The lower 
part of the C horizon has 0 to 10 percent durinades. This 
horizon is moderately alkaline to very strongly alkaline. 


Cajon Series 


The Cajon series consists of very deep, somewhat 
excessively drained soils on alluvial fans. These soils 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope ranges from 0 to 1 percent. 

Soils of the Cajon series are mixed, thermic Typic 
Torripsamments. 

Typical pedon of Cajon sandy loam; about 50 feet 
west of Lakeside Ditch and 1,000 feet south of Houston 
Avenue; 1,640 feet north and 50 feet west of the center 
of sec. 7, T. 19 S., R. 22 E. 


Ap—O to 11 inches; pale brown (10YR 6/3) sandy loam, 
about (10YR 4/3) moist; massive; soft, very friable, 
nonsticky and nonplastic; common very fine roots; 
many very fine interstitial pores; mildly alkaline; 
abrupt smooth boundary. 

C1i—11 to 60 inches; pale brown (10YR 6/3) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
massive; soft, very friable, nonsticky and nonplastic; 
few very fine roots; many very fine interstitial pores; 
moderately alkaline; abrupt smooth boundary. 

l{C2—60 to 70 inches; light brownish gray (10YR 6/2) 
sand, brown (10YR 4/3) moist; single grain; loose, 
nonsticky and nonplastic; many very fine interstitial 
pores; mildly alkaline. 


The part of the profile between depths of 10 and 30 
inches is dry from mid-March to mid-December and is 
not continuously moist for 90 days in winter. 

The A horizon has dry color of 2.5Y 6/2 or of 10YR 
6/2 or 6/3, and it has moist color of 2.5Y 4/2 or of 
10YR 4/2 or 4/3. 

The C horizon has dry color of 2.5Y 6/2 or of 10YR 
6/2 or 6/3, and it has moist color of 2.5Y 4/2 or of 
10YR 4/2, 4/3, 4/4, 3/2, or 3/3. It is mildly alkaline or 
moderately alkaline. 

Cajon soils in this survey area do not contain lime and 
therefore are outside the range for the series. This 
difference, however, does not significantly affect their 
use and management. 
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Cantua Series 


The Cantua series consists of deep, somewhat 
excessively drained soils on hills. These soils formed in 
residuum derived dominantly from sandstone. Slope 
ranges from 5 to 50 percent. 

Soils of the Cantua series are coarse-loamy, mixed, 
nonacid, thermic Typic Torriorthents. 

Typical pedon of Cantua coarse sandy loam, 15 to 30 
percent slopes; in Kettleman Hills, about 2.25 miles east 
of the intersection of Highways 41 and 33; in the SW1/4 
NE1/4SE1/4 of sec. 27, T. 23 S., R. 18 E. 


A1—0 to 1 inch; grayish brown (2.5Y 5/2) coarse sandy 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate thin platy structure; soft, very friable, 
nonsticky and nonplastic; many fine roots; many fine 
interstitial pores and many fine tubular pores; slightly 
acid; abrupt smooth boundary. 

C1i—1 to 55 inches; light brownish gray (2.5Y 6/2) 
coarse sandy loam, dark grayish brown (2.5Y 4/2) 
moist; massive; soft, very friable, nonsticky and 
nonplastic; common fine roots; many fine interstitial 
pores and common fine tubular pores; neutral; 
abrupt wavy boundary. 

C2r—55 inches; light brownish gray (2.5Y 6/2), soft, 
calcareous sandstone. 


Depth to weathered sandstone is 40 to 60 inches or 
more. The part of the profile between depths of 8 and 24 
inches is dry from mid-March to January. The profile is 
moist in some or all parts for 60 to 80 consecutive days. 

The A horizon has dry color of 2.5Y 5/2 or 6/4 or of 
10YR 6/3, and it has moist color of 2.5Y 4/2 or 10YR 
4/3. This horizon commonly is platy, but in some pedons 
it is massive. It is slightly acid or neutral. 

The C horizon has dry color of 2.5Y 6/2 or 6/4, and it 
has moist color of 2.5Y 4/2 or 4/4 or of 10YR 4/2 or 
4/3. It is neutral or mildly alkaline. 


Carollo Series 


The Carollo series consists of moderately deep, well 
drained, saline-alkali soils on hills. These soils formed in 
residuum derived dominantly from shale. Slope ranges 
from 5 to 20 percent. 

Soils of the Carollo series are fine, montmorillonitic, 
thermic Typic Natrargids. 

Typical pedon of Carollo clay loam, 5 to 20 percent 
slopes; about 2 miles north of the Kern County line, 
about 480 feet east of 25th Avenue and 90 feet north of 
fence line; in the SE1/4SW1/4SE1/4 of sec, 22, T. 24 
S., R. 19 E. 


At1sa—0 to 2 inches; pale brown (10YR 6/3) clay loam, 
brown (10YR 4/3) moist; strong medium subangular 
blocky structure; hard, friable, slightly sticky and 
plastic; many very fine roots; common very fine 
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tubular pores and common very fine interstitial 
pores; common fine gypsum crystals; electrical 
conductivity is 18 millimhos per centimeter; 
exchangeable sodium percentage is 28; neutral; 
abrupt smooth boundary. 

B21tcssa—2 to 6 inches; yellowish brown (10YR 5/4) 
clay, brown (10YR 4/3) moist; strong medium 
columnar structure parting to strong coarse 
subangular blocky; very hard, firm, sticky and very 
plastic; many very fine roots; common very fine 
tubular pores and common very fine interstitial 
pores; few moderately thick clay films in pores and 
on peds; common fine gypsum crystals; electrical 
conductivity is 38 millimhos per centimeter; 
exchangeable sodium percentage is 38; mildly 
alkaline; abrupt wavy boundary. 

B22tcssa—6 to 11 inches; yellowish brown (10YR 5/4) 
clay, brown (10YR 4/3) moist; strong coarse 
subangular blocky structure; extremely hard, firm, 
sticky and very plastic; few very fine roots; few very 
fine tubular pores and common very fine interstitial 
pores; few moderately thick clay films in pores and 
on peds; many fine gypsum crystals; electrical 
conductivity is 40 millimhos per centimeter, 
exchangeable sodium percentage is 40; mildly 
alkaline; abrupt smooth boundary. 

B23tcssa—11 to 19 inches; brown (10YR 5/3) clay, 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; extremely hard, firm, sticky and 
very plastic; few very fine interstitial pores; many 
thick clay films on peds; common fine gypsum 
crystals; a 0.5 inch layer of clear gypsum overlies 
the C horizon; electrical conductivity is 40 millimhos 
per centimeter; exchangeable sodium percentage is 
40; neutral; abrupt wavy boundary. 

Cicssa-—-19 to 32 inches; variegated olive gray (6Y 5/2) 
and very dark gray (N 3/0) clay loam, olive gray (5Y 
4/2) and very dark gray (N 3/0) moist; common fine 
prominent yellowish brown (10YR 5/8, dry or moist) 
mottles; massive; slightly hard, very friable, sticky 
and plastic; common very fine interstitial pores; 
common fine gypsum crystals; electrical conductivity 
is 45 millimhos per centimeter; exchangeable 
sodium percentage is 42; neutral; abrupt wavy 
boundary. 

C2r—32 inches; variegated light olive gray (6Y 6/2) and 
very dark gray (N 3/0) highly fractured shale, olive 
gray (5Y 4/2) and very dark gray (N 3/0) moist; 
common fine prominent brownish yellow (10YR 6/8) 
mottles, yellowish brown (10YR 5/8) moist; hard, 
tirm; shale slakes in water. 


Depth to paralithic contact is 20 to 40 inches. The 
moisture control section is dry in all parts from May 
through December. The profile has very high levels of 
salinity, and electrical conductivity is 15 to 50 millimhos 
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per centimeter throughout. Salinity commonly increases 
with depth. 

The A horizon has dry color of 10YR 5/2, 5/4, or 6/3, 
and it has moist color of 10YR 4/2, 4/3, 5/2, or 5/3. 
This horizon is neutral or mildly alkaline. 

The Bat horizon has dry color of 10YR 5/3, 5/4, 6/2, 
6/3, or 6/4, and it has moist color of 10YR 4/2, 4/3, 
5/2, 5/3, or 5/4. It is clay or silty clay and averages 40 
to 60 percent clay. This horizon has accumulations of 
calcium sulfate in excess of 2 percent. The 
exchangeable sodium percentage ranges from 15 to 40. 
Reaction is neutral to moderately alkaline. 

The C1 horizon has dry color of 10YR 6/3 or 6/4, of 
5Y 5/2, or of N 3/0, and it has moist color of 10YR 5/3 
or 5/4, of 5Y 4/2, or of N 3/0. Mottles are not present in 
all pedons. The layer of clear, highly fractured, crystalline 
gypsum 1/8 to 1/2 inch thick that overlies the C horizon 
is not present in all pedons. Reaction is neutral to 
moderately alkaline. 


Corona Series 


The Corona series consists of very deep, moderately 
well drained soils on alluvial fans. These soils formed in 
alluvium derived dominantly from igneous and 
sedimentary rock. Slope ranges from 0 to 2 percent. 

Soils of the Corona series are fine-loamy, mixed, 
thermic Pachic Argixerolls. 

Typical pedon of Corona silt loam; in an old walnut 
orchard, about 0.4 mile south of Dover Avenue and 30 
feet west of 9th Avenue; in the SE1/4SE1/4NE1/4 of 
sec. 31,7. 17S., R. 22 E. 


A1ip—0 to 7 inches; gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; moderate coarse subangular 
blocky structure; slightly hard, firm, slightly sticky 
and slightly plastic; many fine and medium roots; 
common fine tubular pores; disseminated lime; 
slightly effervescent; moderately alkaline; abrupt 
wavy boundary. 

A12—7 to 25 inches; grayish brown (10YR 5/2) silt 
loam, very dark gray (10YR 3/1) moist; common fine 
distinct dark brown (7.5YR 3/2, moist) mottles; 
moderate coarse subangular blocky structure; hard, 
firm, slightly sticky and slightly plastic; common fine 
and medium roots; common very fine and fine 
tubular pores; disseminated lime; slightly 
effervescent; mildly alkaline; abrupt smooth 
boundary. 

Balt—25 to 34 inches; gray (10YR 5/1) silty clay loam, 
very dark gray (1OYR 3/1) moist; moderate medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; common very fine and fine roots; thin 
clay films in pores and on peds; few rounded 
manganese concretions 0.5 to 2 millimeters in 
diameter; lime in common fine seams; slightly 
effervescent; mildly alkaline; abrupt wavy boundary. 
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B22t—34 to 42 inches; grayish brown (10YR 5/2) silty 
clay loam, very dark gray (10YR 3/1) and dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; few fine roots; many very fine and fine 
tubular pores; few thin clay films in pores and on 
peds; few rounded manganese concretions 0.5 to 2 
millimeters in diameter; lime in common fine seams; 
slightly effervescent; mildly alkaline; abrupt wavy 
boundary. 

B3tca—42 to 55 inches; pale brown (10YR 6/3) loam, 
dark brown (10YR 3/3) moist; massive; very hard, 
firm, sticky and plastic; few fine roots; many very 
fine and fine tubular pores; few thin clay films in 
pores and on peds; lime in common fine seams; 
strongly effervescent; mildly alkaline; abrupt smooth 
boundary. 

C1—55 to 64 inches; light yellowish brown (10YR 6/4) 
sandy loam, dark brown (10YR 4/3) moist, massive; 
very hard, friable, sticky and plastic; many very fine 
and fine tubular pores; neutral; abrupt smooth 
boundary. 

C2—64 to 76 inches; light yellowish brown (10YR 6/4) 
sandy loam, dark brown (10YR 3/3) moist; massive; 
hard, very friable, slightly sticky and slightly plastic; 
many very fine and fine tubular pores; neutral. 


The part of the profile between depths of 6 and 18 
inches is usually moist in all parts from January 1 to April 
15. It is dry in all parts from July 15 to mid-November. 
The organic matter content is more than 1 percent to a 
depth of 25 inches, and it decreases regularly with 
increasing depth. 

The A horizon has dry color of 10YR 5/1, 5/2, or 4/2, 
and it has moist color of 10YR 3/1 or 3/2. 

The B2t horizon has dry color of 10YR 5/1 or 5/2, 
and it has moist color of 10YR 3/1 or 3/2. It is mildly 
alkaline or moderately alkaline and is slightly 
effervescent or strongly effervescent. It is 27 to 35 
percent clay. 

The C horizon has dry color of 10YR 6/4 or 5/4, and 
it has moist color of 10YR 3/3, 4/3, or 4/4. It is loam or 
sandy loam. It is neutral or mildly alkaline. 


Delgado Series 


The Delgado series consists of shallow, somewhat 
excessively drained soils on hills. These soils formed in 
residuum derived dominantly from sandstone or shale. 
Slope ranges from 5 to 30 percent. 

Soils of the Delgado series are loamy, mixed 
(caleareous), thermic Lithic Torriorthents. 

Typical pedon of Delgado sandy loam, 5 to 15 percent 
slopes; in the Pyramid Hills, about 0.5 mile east of 
Highway 41 and 1 mile northeast of the Fire Lookout 
Station; in the SW1/4NW1/4SE1/4 of sec. 6, T. 24 S., 
R. 18 E. 
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A1—0 to 1.5 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; soft, friable, nonsticky and nonplastic; 
many very fine roots; many very fine interstitial 
pores; neutral; abrupt smooth boundary. 

C—1.5 to 10 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; soft, friable, nonsticky and nonplastic; 
common very fine roots; many very fine interstitial 
pores; disseminated lime; slightly effervescent; 
moderately alkaline; abrupt wavy boundary. 

R—10 inches; pink (5YR 7/3) hard laminar lime coatings 
1 to 2 millimeters thick underlain by white (2.5Y 8/2) 
relatively unweathered feldspathic calcareous 
sandstone that does not slake in water; cracks at 4- 
to 8-inch intervals; cracks are free of soil; no roots 
in cracks. 


Depth to lithic contact ranges from 7 to 20 inches. The 
profile is dry immediately above the lithic contact from 
March through January and is not moist for as long as 
60 consecutive days in winter. It is 0 to 35 percent rock 
fragments 2 millimeters to 10 inches in size. 

The A horizon has dry color of 2.5Y 6/2 or 7/2, and it 
has moist color of 2.5Y 4/2 or 5/2. It commonly is 
massive but has strong medium platy or subangular 
blocky structure in some pedons. It is neutral to 
moderately alkaline. 

The C horizon has dry color of 2.5Y 6/2, 6/4, or 7/2, 
and it has moist color of 2.5Y 4/2, 4/4, or 5/2. It is 
sandy loam or fine sandy loam and is gravelly in some 
pedons. It commonly is massive but has strong medium 
subangular blocky structure in some pedons. Lime is 
disseminated or is in seams. 


Excelsior Series 


The Excelsior series consists of very deep, well 
drained, saline-alkali soils on alluvial fans. These soils 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope ranges from 0 to 1 percent. 

Soils of the Excelsior series are coarse-loamy, mixed 
(calcareous), thermic Typic Torrifluvents. 

Typical pedon of Excelsior sandy loam; about 1,500 
feet west of Highway 43 and 250 feet south of lona 
Avenue; 1,500 feet west and 250 feet south of the 
northeast corner of sec. 17, T. 19 S., R. 22 E. 


Ap—O to 8 inches; light brownish gray (10YR 6/2) sandy 
loam, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; many very fine roots; many very fine 
interstitial pores; moderately alkaline; abrupt smooth 
boundary. 

C1—8 to 20 inches; light brownish gray (10YR 6/2) 
sandy loam, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, very friable, nonsticky and 
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nonplastic; common very fine roots; many very fine 
interstitial pores; disseminated lime; slightly 
effervescent; strongly alkaline; abrupt smooth 
boundary. 

I[C2—20 to 26 inches; pale brown (10YR 6/3) loamy 
sand, dark brown (10YR 4/3) moist; massive; 
slightly hard, very friable, nonsticky and nonplastic; 
few very fine roots; many very fine interstitial pores; 
disseminated lime; strongly effervescent; strongly 
alkaline; clear smooth boundary. 

IIIC3—26 to 60 inches; light gray (10YR 7/2) silt loam, 
grayish brown (10YR 5/2) moist; moderate coarse 
subangular blocky structure parting to moderate 
medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; common very fine and few 
fine roots; common very fine and fine tubular pores; 
disseminated lime; strongly effervescent; very 
strongly alkaline. 


The part of the profile between depths of 8 and 20 
inches is dry in all parts from April through December 
and is not continuously moist for 90 consecutive days. 
The organic matter content is less than 1 percent at the 
surface, and it decreases irregularly with increasing 
depth. The profile typically is saline-alkali in some part. 

The A horizon has dry color of 10YR 5/2, 7/2, or 6/2 
or of 2.5Y 6/2, and it has moist color of 10YR 5/2 or 
4/2 or of 2.5Y 4/2. This horizon ranges from 
noneffervescent to strongly effervescent. It is moderately 
alkaline or strongly alkaline. 

The C horizon has dry color of 10YR 6/3, 7/2, or 6/2 
or of 2.5Y 7/2, 6/2, or 7/4, and it has moist color of 
10YR 4/3, 4/2, or 5/2 or of 2.5Y 4/2, 5/2, or 5/4. Few 
fine distinct mottles with moist color of 10YR 5/6 or 4/4 
are present in the lower part of the C horizon in some 
pedons. This horizon is stratified sandy loam, loamy 
sand, silt loam, and loam. It ranges from slightly 
effervescent to strongly effervescent. The lime is 
disseminated or is in filaments or concretions. The liIC 
horizon has exchangeable sodium percentage of 15 to 
80. 


Garces Series 


The Garces series consists of very deep, well drained, 
saline-alkali soils on alluvial fans. These soils formed in 
alluvium derived dominantly from granite. Slope ranges 
from 0 to 2 percent. 

Soils of the Garces series are fine-loamy, mixed, 
thermic Typic Natrargids. 

Typical pedon of Garces loam; about 0.3 mile north of 
Kent Avenue; 1,200 feet south and 500 feet east of the 
center of sec. 35, T. 19 S., R. 22 E. 


Ai—O to 1 inch; gray (10YR 5/1) fine sandy loam, very 
dark gray (10YR 3/1) moist; moderate thin platy 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
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fine tubular and interstitial pores; neutral; abrupt 
smooth boundary. 

A21—1 to 4 inches; light gray (10YR 7/2) loam, grayish 
brown (10YR 5/2) moist; strong very thick platy 
structure; hard, friable, slightly sticky and slightly 
plastic; many very fine roots concentrated on the 
upper boundary of the horizon; many very fine 
tubular and interstitial pores; neutral; abrupt wavy 
boundary. 

A22—4 to 9 inches; light gray (10YR 7/1) loam, dark 
grayish brown (10YR 4/2) moist; strong very coarse 
prismatic structure; hard, very friable, sticky and 
slightly plastic; many very fine roots concentrated on 
the upper boundary of the horizon; many very fine 
tubular and interstitial pores; disseminated lime; 
slightly effervescent; very strongly alkaline; clear 
wavy boundary. 

B2tca—9 to 17 inches; gray (10YR 5/1) clay loam, very 
dark grayish brown (10YR 3/2) moist; strong 
medium prismatic structure; hard, firm, sticky and 
plastic; many very fine roots; many very fine tubular 
and interstitial pores; continuous thick clay films on 
peds and in pores; lime is disseminated and is 
segregated in few fine irregularly shaped soft 
masses; strongly effervescent; very strongly alkaline: 
clear wavy boundary. 

B3tca—17 to 22 inches; grayish brown (10YR 5/2) 
sandy clay loam, dark grayish brown (10YR 4/2) 
moist; moderate medium prismatic structure; hard, 
firm, sticky and plastic; few very fine roots; many 
very fine tubular and interstitial pores; many 
moderately thick clay films on peds and in pores; 
lime is disseminated and is segregated in many 
medium irregularly shaped soft masses; violently 
effervescent; very strongly alkaline; clear wavy 
boundary. 

C1ca—22 to 37 inches; light gray (2.5Y 7/2) sandy loam, 
grayish brown (2.5Y 5/2) moist; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; common very fine tubular pores and many 
very fine interstitial pores; few thin clay films on 
peds; lime is disseminated and is segregated in 
many medium irregularly shaped soft masses; 
violently effervescent; very strongly alkaline; clear 
smooth boundary. 

C2ca—37 to 46 inches; pale yellow (2.5Y 7/4) coarse 
sandy loam, dark grayish brown (2.5Y 4/2) moist: 
common fine and medium distinct yellowish brown 
(10YR 5/8) mottles, dark yellowish brown (10YR 
4/4) moist; massive; hard, very friable, nonsticky 
and nonplastic; common very fine tubular pores and 
many very fine interstitial pores; lime is disseminated 
and is segregated in many medium irregularly 
shaped soft masses; strongly effervescent; very 
strongly alkaline; abrupt smooth boundary. 

C3ca—46 to 55 inches; light gray (2.5Y 7/2) sandy clay 
loam, dark grayish brown (2.5Y 4/2) moist; few fine 
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distinct yellowish brown (10YR 5/6) mottles, dark 
yellowish brown (10YR 4/4) moist; massive; hard, 
very friable, sticky and plastic; few very fine tubular 
pores and many very fine interstitial pores; lime is 
disseminated and is segregated in many medium 
irregularly shaped soft masses; strongly 
effervescent; very strongly alkaline; abrupt smooth 
boundary. 

C4—55 to 60 inches; very pale brown (10YR 7/3) fine 
sandy loam, brown (10YR 5/3) moist; few fine and 
medium distinct yellowish brawn (10YR 5/6) mottles, 
dark yellowish brown (10YR 4/4) moist; massive; 
hard, very friable, nonsticky and nonplastic; common 
very fine tubular pores and many very fine interstitial 
pores; disseminated lime; strongly effervescent; very 
strongly alkaline. 


The part of the profile between depths of 4 and 12 
inches is dry in afl parts from April 1 until January 1 and 
is moist in some or all parts for only as long as 60 to 90 
consecutive days from January through March. Organic 
matter content is less than 0.5 percent. 

The A horizon has dry color of 10YR 5/1, 5/2, 6/2, 
7/1, or 7/2 or of 2.5Y 5/2 or 6/2, and it has moist color 
of 10YR 3/1, 3/2, 4/2, or 5/2 or of 2.5Y 4/2. 

The 8 horizon has dry color of 10YR 5/1, 5/2, 6/3, or 
7/2 or of 2.5Y 5/2, and it has moist color of 10YR 3/2, 
4/2, 5/2, or 5/3 or of 2.5Y 3/2. It ranges from 
noneffervescent to violently effervescent. The lime is 
disseminated or in soft masses. The horizon is 
moderately alkaline to very strongly alkaline. 

The CG horizon has dry color of 2.5Y 5/2, 6/2, 7/2, or 
7/4 or of 10YR 6/3 or 7/3, and it has moist color of 
2.5Y 3/2, 4/2, 5/2, or 5/4 or of 10YR 4/3 or 5/3. 
Texture ranges from coarse sandy loam to clay loam. 
The horizon ranges from noneffervescent to violently 
effervescent. The lime is disseminated or is in soft 
masses. The horizon is moderately alkaline to very 
strongly alkaline. 


Gaviota Series 


The Gaviota series consists of shallow, well drained 
soils on mountains. These soils formed in residuum 
derived dominantly from sandstone. Slope ranges from 
50 to 75 percent. 

Soils of the Gaviota series are loamy, mixed, nonacid, 
thermic Lithic Xerorthents. 

Typical pedon of Gaviota loam, 50 to 75 percent 
slopes; about 250 feet west of the ranch house; 600 feet 
south and 350 feet west of the northeast corner of sec. 
23, T. 24S., FR. 16 E. 


Ai—O0 to 2 inches; light yellowish brown (10YR 6/4) 
loam, very dark grayish brown (10YR 3/2) moist; 
strong medium subangular blocky structure parting 
to strong fine granular; slightly hard, very friable, 
nonsticky and slightly plastic; many very fine and 
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fine roots; many very fine interstitial pores; neutral; 
abrupt wavy boundary. 

C—2 to 12 inches; light yellowish brown (10YR 6/4) 
loam, dark brown (10YR 3/3) moist; massive; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many very fine, fine, and medium roots; 
many very fine interstitial pores; neutral; abrupt 
smooth boundary. 

R—12 inches; dark gray (5Y 4/1) highly fractured fine- 
grained sandstone. 


Depth to lithic contact ranges from 10 to 20 inches. 
The profile becomes moist below a depth of 6 inches in 
November or December and remains moist all the time 
in some or all parts below a depth of 6 inches until April 
or May. The soil temperature is more than 41 degrees F. 
The profile is less than 1 percent organic matter. 

The A horizon has dry color of 10YR 5/4, 6/2, or 6/4, 
and it has moist color of 10YR 3/2, 4/2, or 4/3. 

The C horizon has dry color of 10YR 5/4 or 6/4, and 
it has moist color of 10YR 3/3, 4/2, or 4/3. 


Gepford Series 


The Gepford series consists of very deep, poorly 
drained, saline-alkali soils on flood plains and in basins. 
These soils formed in alluvium derived dominantly from 
igneous and sedimentary rock. Slope ranges from 0 to 1 
percent. 

Soils of the Gepford series are fine, montmorillonitic, 
thermic Vertic Haplaquolls. 

Typical pedon of Gepford clay, partially drained; about 
800 feet west of the North Fork Kings River and 60 feet 
north of Grangeville Boulevard; in the 
SE1/4SE1/4SW1/4 of sec. 22, T. 18 S., R. 19 E. 


Aip—0 to 12 inches; gray (5Y 5/1) clay, very dark gray 
(5Y 3/1) moist; few fine distinct pale olive (5Y 6/3) 
and dark yellowish brown (10YR 4/4) mottles, olive 
(5Y 5/3) and dark yellowish brown (10YR 4/4) 
moist; strong very coarse prismatic structure parting 
to strong coarse and medium angular blocky; hard, 
very firm, sticky and plastic; many very fine and few 
fine roots; common very fine tubular pores and 
many very fine interstitial pores; lime is disseminated 
and in few fine irregularly shaped soft masses; 
strongly effervescent; mildly alkaline; abrupt smooth 
boundary. 

A12g—12 to 25 inches; variegated gray (5Y 5/1), dark 
gray (5Y 4/1), and gray (N 5/0) clay, dark olive gray 
(5Y3/2), dark gray (5Y 4/1), and black (5Y 2.5/1) 
moist; common medium distinct greenish gray (5G 
6/1) and few fine distinct light olive brown (2.5Y 
5/4) mottles, greenish gray (5G 5/1) and light olive 
brown (2.5Y 5/4) moist; moderate very coarse 
prismatic structure; cracks 1.5 inches wide to a 
depth of 19 inches; hard, firm, sticky and very 
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plastic; many very fine and common fine roots; 
common very fine tubular pores and many very fine 
interstitial pores; lime is disseminated and in few 
irregularly shaped soft masses; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C1g—25 to 30 inches; olive (SY 5/3) clay, olive (5Y 4/3) 
moist; many fine faint and distinct very dark gray (5Y 
3/1) and olive (SY 5/4) mottles, black (5Y 2.5/1) 
and dark yellowish brown (10YR 3/4) moist; 
massive; hard, firm, very sticky and very plastic; 
pressure faces; many very fine tubular pores; lime is 
disseminated and in few fine irreguiarly shaped soft 
masses; slightly effervescent; moderately alkaline; 
abrupt smooth boundary. 

C2g—30 to 38 inches; light gray (5Y 6/1) clay, dark gray 
(5Y 4/1) moist; many fine faint pale olive (5Y 6/3) 
mottles, olive (5Y 4/3) moist; massive; very hard, 
firm, sticky and very plastic; pressure faces; many 
very fine tubular pores; lime is disseminated and in 
few fine irregularly shaped soft masses and 
common medium very hard nodules; slightly 
etfervescent; moderately alkaline; abrupt smooth 
boundary. 

IIC3g—38 to 54 inches; light olive gray (5Y 6/2) clay 
loam, gray (5Y 5/1) moist; many fine distinct light 
yellowish brown (2.57 6/4) and few fine distinct 
brown (7.5YR 5/4) and grayish brown (10YR 5/2) 
mottles, light olive brown (2.5Y 5/4), dark brown 
(7.5YR 4/4), and very dark grayish brown (10Y 3/2) 
moist; massive; very hard, firm, sticky and plastic; 
pressure faces; many very fine interstitial pores; lime 
is disseminated and in common medium very hard 
nodules; slightly effervescent, moderately alkaline; 
abrupt smooth boundary. 

IIIC-4g—54 to 60 inches; pale yellow (SY 7/3) light clay 
loam, olive (5Y 5/3) moist; few fine distinct light gray 
(5Y 6/1) and pale yellow (2.5Y 7/4) mottles, gray 
(5Y 5/1) and light olive brown (2.5Y 5/4) moist; 
massive; very hard, friable, sticky and plastic; many 
very fine interstitial pores; lime is disseminated and 
in common medium very hard nodules; slightly 
effervescent; moderately alkaline. 


The control section is moist in some part all 
of the time and is saturated for as long as 4 months. 
Average clay content of the 10- to 40-inch control 
section is 50 to 60 percent. Organic matter content is 1 
to 2 percent in the A horizon, and it decreases Irregularly 
with increasing depth. The solum ranges from 23 to 27 
inches in thickness. Calcium carbonate content is 2 to 3 
percent in the A horizon and 9 to 15 percent in the lower 
horizons. Conductivity of the saturation extract ranges 
from 4 to 16 millimhos per centimeter;. 

The A horizon has dry color of 5Y 4/1, 5/1, or 5/2 or 
of N 5/0, and it has moist color of SY 2/1, 2.5/1, 3/1, 
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3/2, or 4/1 or of N 5/0. Moist values are 3 or less in the 
upper 11 inches of the horizon. 

The C horizon has dry color of 5Y 5/3, 6/1, 6/2, 7/1, 
7/3, or 8/1, and it has moist color of 5Y 3/1, 3/2, 4/1, 
4/2, 4/3, 5/1, 5/2, or 5/3. Mottles have moist color of 
7.5YR 4/4, of 10YR 3/2, 3/4, 3/6, 4/4, or 4/6, of 2.5Y 
4/4 or 5/4, of SY 2.5/1, 4/3, 4/4, 5/1, 5/3, or 6/3, of 
5GY 5/1, of 5G 5/1, or of N 5/0. It is clay or silty clay in 
the upper part and sand to clay loam in the lower part. It 
is mildly alkaline or moderately alkaline. Hard lime 
nodules are few or common. 


Goldberg Series 


The Goldberg series consists of very deep, somewhat 
poorly drained, saline-alkali soils on alluvial plains and 
flood plains. These soils formed in alluvium derived 
dominantly from igneous and sedimentary rock. Slope 
ranges from 0 to 2 percent. 

Soils of the Goldberg series are fine, montmorillonitic, 
thermic Typic Natraquolls. 

Typical pedon of Goldberg loam, partially drained; 
about 1.6 miles south of Hanford-Armona Road and 1.5 
miles west of 19th Avenue; about 825 feet south and 25 
feet west of the center of sec. 8, T. 19 S., R. 20 E. 


A1—0 to 4 inches; gray (5Y 5/1) loam, very dark gray 
(SY 3/1) moist; few fine distinct olive (SY 4/3, moist) 
mottles; moderate medium subangular blocky 
structure; slightly hard, friable, sticky and plastic; 
many very fine roots; common very fine tubular and 
interstitial pores; few colloidal stains on peds; 
electrical conductivity is 1.1 millimhos per 
centimeter; exchangeable sodium percentage is 4; 
neutral; clear wavy boundary. 

Btt—4 to 16 inches; gray (5Y 5/1) clay loam, very dark 
gray (SY 3/1) moist; few fine distinct dark gray (5Y 
4/1) and olive (5Y 5/3) mottles, black (5Y 2.5/1) 
and olive (5Y 4/3) moist; moderate coarse angular 
blocky structure; hard, friable, sticky and plastic; 
many very fine roots concentrated along vertical 
taces of peds and common fine roots in peds; 
common very fine tubular pores and many very fine 
interstitial pores; common thin clay films on peds 
and in pores; black (N 2/0) continuous colloidal 
stains on faces of peds; disseminated lime; electrical 
conductivity is 5.4 millimhos per centimeter; 
exchangeable sodium percentage is 7; slightly 
effervescent; mildly alkaline; abrupt wavy boundary. 

B21t—16 to 24 inches; gray (SY 5/1) clay loam, very 
dark gray (SY 3/1) moist; few fine distinct olive (5Y 
5/3) and dark gray (5Y 4/1) motties, olive (5Y 4/3) 
and black (5Y 2.5/1) moist; moderate coarse 
prismatic structure; hard, friable, sticky and plastic; 
many very fine roots concentrated along vertical 
faces of peds and common fine roots in peds; many 
very fine tubular and interstitial pores; common 
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moderately thick clay films on peds and in pores; 
many black (N 2/0) colloidal stains on peds; 
disseminated lime; few fine gypsum crystals; 
electrical conductivity is 8.5 millimhos per 
centimeter; exchangeable sodium percentage is 17; 
slightly effervescent; moderately alkaline; abrupt 
wavy boundary. 

B22tca—24 to 32 inches; variegated gray (5Y 5/1) and 
dark gray (SY 4/1) clay, dark gray (5Y 4/1) moist; 
few fine distinct olive (5Y 5/3) mottles, olive (5Y 
4/3) moist; moderate coarse prismatic structure; 
hard, friable, sticky and plastic; many very fine roots; 
many very fine tubular pores; few thin clay films on 
peds and in pores; many pressure faces; many 
black (N 2/0) colloidal stains on peds; lime is 
disseminated and in few fine irregularly shaped soft 
masses; electrical conductivity is 4.5 millimhos per 
centimeter; exchangeable sodium percentage is 20; 
slightly effervescent; moderately alkaline; abrupt 
wavy boundary. 

B3tg—32 to 44 inches; olive gray (5Y 5/2) clay, olive 
gray (5Y 4/2) moist; few fine distinct olive (5Y 5/3) 
and dark gray (5Y 4/1) mottles, olive (5Y 4/3) and 
dark greenish gray (5BG 4/1) moist; massive; very 
hard, friable, sticky and plastic; few very fine roots; 
few very fine tubular pores; few thin clay films in 
pores; disseminated lime; electrical conductivity is 2 
millimhos per centimeter; exchangeable sodium 
percentage is 14; slightly effervescent; moderately 
alkaline; abrupt wavy boundary. 

C1g—44 to 54 inches; light olive gray (5Y 6/2) clay 
loam, gray (5Y 5/1) moist; few fine distinct olive (65Y 
5/3) and dark gray (5Y 4/1) mottles, olive (6Y 5/3) 
and dark greenish gray (5BG 4/1) moist; massive; 
very hard, friable, slightly sticky and plastic; few very 
fine roots; few very fine interstitial pores; lime is 
disseminated and in few fine irregularly shaped soft 
masses; electrical conductivity is 2 millimhos per 
centimeter; exchangeable sodium percentage is 4; 
slightly effervescent; mildly alkaline; abrupt wavy 
boundary. 

C2g—54 to 60 inches; light olive gray (5Y 6/2) sandy 
clay loam, olive gray (5Y 5/2) moist; few fine distinct 
pale olive (5Y 6/3) and gray (SY 6/1) mottles, olive 
(5Y 4/3) and dark greenish gray (5BG 4/1) moist; 
massive; hard, friable, slightly sticky and plastic; few 
very fine roots; few very fine tubular and interstitial 
pores; few black (N 2/0) organic stains in pores; 
lime is disseminated and in common fine irregularly 
shaped soft masses; electrical conductivity is 2.1 
millimhos per centimeter; exchangeable sodium 
percentage is 1; strongly effervescent; mildly 
alkaline. 


Unless the soils are artificially drained, the profile is 
saturated in some or all parts most of the year. Most of 
the profile is typically saline-alkali. Organic matter 
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content is 1 to 5 percent at the surface. The upper 10 to 
15 inches of the profile has moist matrix value of 3 or 
less. 

The A horizon has dry color of 10YR 4/1 or of 5Y 4/1, 
4/2, 5/1, 5/2, or 5/3, and it has moist color of 10YR 3/4 
or of 5Y 2.5/1, 3/1, or 3/2. Mottles are distinct or 
prominent and have moist color of 2.5Y 4/2 or 5/6 or of 
5Y 4/3 or 4/4. The horizon is neutral to moderately 
alkaline and is noneffervescent to violently effervescent. 
It has disseminated lime. 

The B2t horizon has dry color of 5Y 4/1, 4/2, 5/1, or 
5/2, and it has moist color of 5Y 3/1, 3/2, 4/1, or 4/2. 
Mottles are distinct or prominent and have moist color of 
5Y 2.5/1, 3/1, 3/2, 4/1, 4/2, or 4/3, of SGY 4/1, of 5G 
5/1, or of 5BG 4/1. The horizon is clay loam or clay and 
is 35 to 50 percent clay. It is mildly alkaline to very 
strongly alkaline. It is slightly effervescent to violently 
effervescent. The lime is disseminated or in soft masses. 
The exchangeable sodium percentage ranges from 12 to 
42, but it is 15 or more in the upper part of the horizon. 

The C horizon has dry color of 5Y 6/2 or 5/2, and it 
has moist color of 5Y 4/2, 4/3, 5/1, 5/2, or 5/3. Mottles 
have moist color of 5Y 4/1, 4/3, 5/3, or 5/6, of 5G 4/1, 
or of 5BG 4/1. The horizon is loamy sand to clay loam. 
It is mildly alkaline to very strongly alkaline. It is slightly 
effervescent to violently effervescent. The lime is 
disseminated or in soft masses. 


Grangeville Series 


The Grangeville series consists of very deep, 
somewhat poorly drained soils on alluvial fans and flood 
plains. These soils formed in alluvium derived dominantly 
from igneous rock. Slope ranges from 0 to 1 percent. 

Soils of the Grangeville series are coarse-loamy, 
mixed, thermic Fluvaquentic Haploxerolls. 

Typical pedon of Grangeville sandy loam, saline-alkali; 
about 1,400 feet east of 19th Avenue and 1,240 feet 
south of Jersey Avenue; about 1,400 feet east and 1,200 
feet south of the northwest corner of sec. 34, T. 19 S., 
R. 20 E. 


Ap—O to 6 inches; dark gray (5Y 4/1) sandy loam, very 
dark gray (SY 3/1) moist; strong coarse subangular 
blocky structure parting to medium and fine 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots; many 
very fine and fine interstitial pores and few very fine 
and fine tubular pores; disseminated lime; electrical 
conductivity is 9 millimhos per centimeter; 
exchangeable sodium percentage is 12; slightly 
effervescent; neutral; abrupt smooth boundary. 

A12—6 to 14 inches; dark gray (SY 4/1) loam, very dark 
gray (5Y 3/1) moist; moderate strong subangular 
blocky structure parting to medium subangular 
blocky; very hard, firm, sticky and plastic; common 
very fine roots; common very fine and fine interstitial 
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pores and common very fine tubular pores; 
disseminated lime; electrical conductivity is 12 
millimhos per centimeter; exchangeable sodium 
percentage is 17; slightly effervescent; mildly 
alkaline; abrupt wavy boundary. 

C1—14 to 21 inches; olive gray (5Y 5/2) sandy loam, 
olive gray (6Y 4/2) moist; massive; hard, very 
friable, nonsticky and nonplastic; common very fine 
roots; many very fine interstitial and tubular pores; 
disseminated lime; electrical conductivity is 8.5 
millimhos per centimeter; exchangeable sodium 
percentage is 17; slightly effervescent; mildly 
alkaline; clear wavy boundary. 

C2—21 to 35 inches; gray (5Y 5/1) sandy loam, olive 
gray (5Y 4/2) moist; common fine distinct yellowish 
brown (10YR 5/6) motties, dark yellowish brown 
(10YR 4/4) moist; massive; hard, very friable, 
slightly sticky and nonplastic; few very fine roots; 
many very fine interstitial and tubular pores; 
disseminated lime; electrical conductivity is 7 
millimhos per centimeter; exchangeable sodium 
percentage is 15; slightly effervescent; mildly 
alkaline; abrupt wavy boundary. 

C3—35 to 49 inches; light olive gray (5Y 6/2) fine sandy 
loam, olive gray (5Y 5/2) moist; common fine 
distinct dark yellowish brown (10YR 4/6) mottles, 
dark yellowish brown (10YR 3/6) moist; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine roots; many very fine interstitial 
and tubular pores; disseminated lime; electrical 
conductivity is 10 millimhos per centimeter; 
exchangeable sodium percentage is 22; slightly 


effervescent; mildly alkaline; gradual wavy boundary. 


C4—49 to 56 inches; pale olive (5Y 6/3) very fine sandy 
loam, olive gray (5Y 5/2) moist; common fine 
distinct yellowish brown (10YR 5/6) mottles, dark 
yellowish brown (10YR 4/4) moist; massive; hard, 
friable, slightly sticky and slightly plastic; few very 
fine interstitial pores and many very fine tubular 
pores; electrical conductivity is 9 millimhos per 
centimeter, exchangeable sodium percentage is 22; 
mildly alkaline; abrupt smooth boundary. 

C5—56 to 63 inches; light olive gray (5Y 6/2) fine sandy 
loam, olive gray (5Y 5/2) moist; common fine 
distinct yellowish brown (10YR 5/6) mottles, dark 
yellowish brown (10YR 4/4) moist; massive; slightly 
hard, friable, nonsticky and slightly plastic; few very 
fine interstitial pores and common very fine tubular 
pores; electrical conductivity is 10 millimhos per 
centimeter; exchangeable sodium percentage is 20; 
neutral. 


The part of the profile between depths of about 8 and 
24 inches is continuously dry from May or early in June 
until November or early in December. In most years the 
soils are saturated within 25 to 40 inches of the surface 
from about January to April. The soil temperature is 
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more than 47 degrees F. Organic matter content is 1 to 
2 percent in the A horizon, and it decreases irregularly 
with increasing depth. 

The A horizon has dry color of 5Y 4/1 or 4/2 or of 
10YR 4/1, 5/1, or 5/2, and it has moist color of 5Y 3/1 
or 3/2 or of 10YR 2/1, 3/1, or 3/2. It is neutral to 
moderately alkaline. 

The C horizon has dry color of 5Y 5/1, 5/2, 6/1, 6/2, 
or 6/3, of 2.5Y 7/2, or of 10YR 6/2, 6/3, 7/2, or 7/3, 
and it has moist color of 5Y 4/1, 4/2, 5/1, or 5/2, of 
2.5Y 4/2 or 5/2, or of 10YR 3/2, 4/2, 5/2, or 5/3. 
Mottles have moist color of 10YR 3/6, 4/3, or 4/4, of 
7.5YR 4/4, of 5YR 3/3, or of 2.5YR 3/6. The horizon is 
Stratified loamy sand to silt loam. Reaction is neutral to 
strongly alkaline. 


Henneke Series 


The Henneke series consists of shallow, well drained 
soils on hills. These soils formed in residuum derived 
dominantly from serpentine. Slope ranges from 5 to 50 
percent. 

Soils of the Henneke series are clayey-skeletal, 
serpentinitic, thermic Lithic Argixerolls. 

Typical pedon of Henneke very gravelly clay loam, 15 
to 50 percent slopes; in a roadcut in the 
SE1/4NW1/4NE1/4 of sec. 29, T. 23 S., R. 16 E. 


A1—0 to 3 inches; dark grayish brown (10YR 4/2) very 
gravelly clay loam, dark brown (7.5YR 3/2) moist; 
strong medium subangular blocky structure parting 
to strong fine granular; hard, friable, sticky and 
plastic; many very fine roots; many very fine 
interstitial pores; about 10 percent angular cobbles 3 
to 10 inches in size and 35 percent angular pebbles 
2 millimeters to 3 inches in size; neutral; abrupt 
wavy boundary. 

B1t—3 to 5 inches; dark brown (7.5YR 3/2) very gravelly 
clay, dark brown (7.5YR 3/2) moist; moderate 
coarse subangular blocky structure parting to 
moderate fine angular blocky; hard, friable, sticky 
and very plastic; many very fine and common fine 
roots; many very fine interstitial pores; many thick 
clay films on peds and in pores; about 10 percent 
angular cobbles 3 to 10 inches in size and 35 
percent angular pebbles 2 millimeters to 3 inches in 
size; mildly alkaline; clear wavy boundary. 

B21t—5 to 10 inches; dark brown (7.5YR 3/2) very 
gravelly clay, dark brown (7.5YR 3/2) moist; 
moderate coarse subangular blocky structure parting 
to moderate fine subangular blocky; hard, friable, 
very sticky and very plastic; many very fine, common 
fine, and few medium roots; many very fine 
interstitial pores; many thick clay films on peds and 
in pores; about 10 percent angular cobbles 3 to 10 
inches in size and 35 percent angular pebbles 2 
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millimeters to 3 inches in size; neutral; abrupt wavy 
boundary. 

B22t—10 to 18 inches; variegated dark brown (10YR 
3/3) and brown (10YR 4/3) very gravelly clay, dark 
brown (10YR 3/3) and brown (10YR 4/3) moist; 
weak coarse subangular blocky structure parting to 
moderate fine subangular; very hard, friable, very 
sticky and very plastic; common very fine, fine, and 
medium roots and few coarse roots; many very fine 
interstitial pores; continuous thick clay films on peds 
and in pores; about 10 percent angular cobbles 3 to 
10 inches in size and 35 percent angular pebbles 2 
millimeters to 3 inches in size; neutral; clear wavy 
boundary. 

R—18 inches; variegated pale yellow (2.5Y 8/4), very 
dark gray (2.5Y 3/0), and white (2.5Y 8/0) 
serpentine and other metavolcanic rock. 


Depth to lithic contact is 10 to 20 inches. The profile is 
5 to 15 percent cobbles and 30 to 35 percent gravel. 
The part of the profile between a depth of about 5 
inches and bedrock is usually moist from mid-November 
through May and is dry the rest of the year. The soil 
temperature is more than 41 degrees F. 

The A horizon has dry color of 10YR 3/2, 4/4, or 5/2, 
and it has moist color of 7.5YR 3/2 or of 10YR 2/2 or 
3/1. 

The B horizon has dry color of 7.5YR 3/2 or 4/4 or of 
10OYR 3/2, 3/3, 4/2, 4/3, or 5/6, and it has moist color 
of 7.5YR 3/2 or 4/4 or of 10YR 2/2, 3/2, 3/3, 4/3, 4/4, 
or 5/6. It is very gravelly clay or very gravelly clay loam. 

Some pedons have a C1 horizon. 

Henneke soils in this survey area have hue of 10YR, 
which is outside the range for the series. This difference, 
however, does not significantly affect their use and 
management. 


Homeland Series 


The Homeland series consists of very deep, poorly 
drained, saline-alkali soils on basin rims. These soils 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope ranges from 0 to 1 percent. 

Soils of the Homeland series are sandy, mixed, 
thermic Aeric Fluvaquents. 

Typical pedon of Homeland fine sandy loam, partially 
drained; about 1 mile north of Utica Avenue, 1 1/16 
miles west of Wilbur Ditch, and 75 feet south of the 
canal; 400 feet west and 75 feet south of the northeast 
corner of sec. 11, T. 23 S., R. 20 E. 


Ap—0 to 8 inches; light olive gray (5Y 6/2) fine sandy 
loam, olive gray (5Y 4/2) moist; massive; slightly 
hard, very friable, nonsticky and slightly plastic; 
common very fine roots; common fine vesicular 
pores and many very fine interstitial pores; 
disseminated lime; electrical conductivity is 29 
millimhos per centimeter; exchangeable sodium 
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percentage is 58; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

C1i—B8 to 12 inches; light gray (5Y 7/2) very fine sandy 
loam, olive gray (5Y 5/2) moist; many fine distinct 
white (5Y 8/2) mottles and common fine prominent 
yellowish brown (10YR 5/8) mottles, pale olive (5Y 
6/4) and dark yellowish brown (10YR 4/6) moist; 
massive; slightly hard, very friable, nonsticky and 
slightly plastic; few very fine roots; many very fine 
interstitial pores; disseminated lime; electrical 
conductivity is 18; exchangeable sodium percentage 
is 61; strongly effervescent; moderately alkaline; 
abrupt wavy boundary. 

C2—12 to 15 inches; variegated light gray (5Y 7/2) and 
pale yellow (5Y 8/4) sandy loam, olive (5Y 5/3) and 
pale olive (5Y 6/3) moist; few fine prominent 
yellowish brown (10YR 5/8) mottles, dark yellowish 
brown (10YR 4/6) moist; massive; soft, very friable, 
nonsticky and nonplastic; few very fine roots; many 
very fine interstitial pores; disseminated lime; 
electrical conductivity is 5 millimhos per centimeter; 
exchangeable sodium percentage is 35; slightly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

C3—15 to 19 inches; variegated pale yellow (SY 8/3) 
and light gray (5Y 7/2) loamy sand, pale olive (SY 
6/3) and olive gray (5Y 5/2) moist; single grain; 
loose; many very fine interstitial pores; electrical 
conductivity is 5.5 millimhos per centimeter, 
exchangeable sodium percentage is 31; moderately 
‘alkaline; abrupt wavy boundary. 

C4—19 to 24 inches; variegated pale yellow (5Y 8/3) 
and light gray (5Y 7/2) loamy fine sand, pale yellow 
(BY 7/3) and olive (5Y 5/3) moist; massive; loose; 
many very fine interstitial pores; electrical 
conductivity is 6.5 millimhos per centimeter; 
exchangeable sodium percentage is 33; moderately 
alkaline; abrupt wavy boundary. 

C5—24 to 32 inches; variegated white (5Y 8/2) and light 
gray (5Y 7/2) loamy fine sand, olive gray (5Y 5/2) 
and pale yellow (5Y 7/3) moist; massive; loose; 
many very fine interstitial pores; common strata of 
very fine sandy loam to sandy loam 3 to 10 
millimeters thick; electrical conductivity is 12 
millimhes per centimeter; exchangeable sodium 
percentage is 45; moderately alkaline; abrupt wavy 
boundary. 

C6—32 to 60 inches; variegated pale yellow (5Y 8/3) 
and pale yellow (SY 7/3) loamy fine sand, olive gray 
(5Y 5/2) and pale olive (5Y 6/3) moist; massive; 
loose; many very fine interstitial pores; common 
strata of very fine sandy loam to sandy loam 3 to 10 
millimeters thick; electrical conductivity is 18 
millimhos per centimeter; exchangeable sodium 
percentage is 42; moderately alkaline. 
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The profile is weakly stratified. The depth to a perched 
water table ranges from 2 to 4 feet. The profile is 
saturated, virtually free of dissolved oxygen, some time 
of the year. It typically is strongly saline-alkali but ranges 
to slightly saline-alkali. 

The A horizon has dry color of 5Y 6/2 or 7/2 or of 
2.5Y 7/2 or 6/2, and it has moist color of 5Y 4/2 or 5/2 
or of 2.5Y 4/2 or 5/2. It is strongly effervescent or 
violently effervescent. The lime is disseminated. 

The C horizon has dry color of 5Y 7/2, 7/3, 8/2, 8/3, 
or 8/4 or of 2.5Y 5/2 or 6/2, arid it has moist color of 
5Y 5/2, 5/3, 6/3, or 7/3 or of 2.5Y 3/2 or 4/2. Moitles 
are few to many, fine or medium, and distinct and have 
moist color of 5GY 4/1, 5BG 4/1, 5Y 6/4, or 10YR 4/6. 
More than 40 percent of the moist matrix colors, 
between depths of 10 and 30 inches, have chroma of 3 
or more when mottles are present in the C horizon. 
Chroma is 2 or 3 when no mottles are present. This 
horizon is dominantly loamy sand and loamy fine sand 
with thin strata of very fine sandy loam, fine sandy loam, 
or sandy loam. Typically, it is slightly effervescent to 
strongly effervescent. Disseminated lime extends to a 
depth of 15 inches. The horizon commonly is 
noneffervescent below a depth of 15 inches, but lime is 
present below this depth in some pedons. 


Houser Series 


The Houser series consists of very deep, somewhat 
poorly drained, saline-alkali soils on basin rims. These 
soils formed in alluvium derived dominantly from igneous 
and sedimentary rock. Slope ranges from 0 to 1 percent. 

Soils of the Houser series are fine, montmorillonitic 
(calcareous), thermic Vertic Fluvaquents. 

Typical pedon of Houser clay, partially drained; about 
150 feet north of Blakeley Canal; 150 feet west and 825 
feet south of the northeast corner of sec. 7, T. 23 S., R. 
20 E. 


Ap—O to 9 inches; light olive gray (SY 6/2) clay, olive 
gray (5Y 4/2) moist; moderate coarse subangular 
blocky structure; extremely hard, firm, sticky and 
plastic; common very fine roots; few very fine 
interstitial and tubular pores; disseminated lime; 
electrical conductivity is 3.5 millimhos per 
centimeter; exchangeable sodium percentage is 9; 
slightly effervescent; moderately alkaline; abrupt 
smooth boundary. 

Ai2sacs—9 to 20 inches; gray (5Y 6/1) clay, variegated 
very dark olive gray (5Y 3/2) and olive (5Y 4/3) 
moist; common fine prominent yellowish brown 
(10YR 5/4) mottles, yellowish brown (10YR 5/6) 
moist; moderate coarse subangular blocky structure; 
extremely hard, firm, sticky and plastic; common 
very fine roots; few very fine interstitial and tubular 
pores; few fine black concretions; disseminated lime; 
common scattered gypsum crystals; electrical 
conductivity is 14 millimhos per centimeter; 
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exchangeable sodium percentage is 31; slightly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

C1sacs—20 to 23 inches; light olive gray (5Y 6/2) silt 
loam, olive (5Y 5/3) moist; common fine prominent 
yellowish brown (10YR 5/6) mottles, dark brown 
(7.5YR 4/4) moist; massive; very hard, firm, slightly 
sticky and slightly plastic; few very fine roots; few 
very fine tubular pores; common scattered gypsum 
crystals; electrical conductivity is 19 millimhos per 
centimeter; exchangeable sodium percentage is 42; 
moderately alkaline; abrupt wavy boundary. 

C2sacs—23 to 31 inches; gray (5Y 6/1) clay, olive gray 
(5Y 4/2) moist; many medium prominent yellowish 
brown (10YR 5/4) mottles, yellowish brown (10YR 
5/6) moist; massive; extremely hard, firm, sticky and 
plastic; few very fine roots; few very fine tubular 
pores; common scattered gypsum crystals; electrical 
conductivity is 28 millimhos per centimeter; 
exchangeable sodium percentage is 44; moderately 
alkaline; abrupt smooth boundary. 

C3sacs—31 to 60 inches; olive gray (5Y 5/2) clay, olive 
gray (5Y 4/2) moist; many medium prominent dark 
brown (7.5YR 4/4) mottles, yellowish red (5YR 4/6) 
moist; massive; extremely hard, firm, sticky and very 
plastic; few very fine roots; few very fine tubular 
pores; common scattered gypsum crystals; electrical 
conductivity is 30 millimhos per centimeter; 
exchangeable sodium percentage is 43; moderately 
alkaline. 


The profile is stratified. Vertical cracks extend from the 
surface and are 1 to 3 centimeters wide at a depth of 50 
centimeters at some time in most years. A few 
slickensides are present in some pedons, but they do 
not intersect. The organic matter content is 1 percent or 
less at the surface and decreases irregularly with 
increasing depth. The profile typically is saline-alkali 
throughout. The upper 20 inches of the profile ranges 
from slightly effervescent to violently effervescent. The C 
horizon ranges from noneffervescent to violently 
effervescent. Gypsum crystals may be present in some 
or all horizons below a depth of 9 inches. Salic horizons 
are present below a depth of 30 inches in some pedons. 
Few to many, fine or medium, and distinct or prominent 
mottles are present in the lower part of the A horizon 
and in the C horizon. They have moist color of 10YR 5/6 
or 5/4, of 7.5YR 4/4, of 5YR 4/6 or 4/4, of 5Y 4/1, of 
2.5Y 7/6, or of N 2.5/0. 

The A horizon has dry color of 5Y 7/1, 6/1, or 6/2, 
and it has moist color of 5Y 3/2, 4/2, 5/2, or 4/3. This 
horizon is moderately alkaline or strongly alkaline. 

The C horizon has dry color of 5Y 5/1, 6/1, 7/1, 5/2, 
or 6/2, of 2.5Y 6/2, or of 10YR 7/3, and it has moist 
color of 5Y 4/1, 4/2, 5/2, 5/3, or 4/3, of 2.5Y 4/2, or of 
1OYR 5/4. It is clay or silty clay and has thin strata of silt 
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loam or silty clay loam. This horizon is moderately 
alkaline or strongly alkaline. 


Kettleman Series 


The Kettleman series consists of moderately deep, 
well drained soils on hills and uplands. These soils 
formed in residuum derived dominantly from sandstone 
or shale. Slope ranges from 5 to 50 percent. 

Soils of the Kettleman series are fine-loamy, mixed 
(calcareous), thermic Typic Torriorthents. 

Typical pedon of Kettleman loam, 15 to 30 percent 
slopes; about 3.5 miles south of the city of Avenail, in the 
NW1/4NW1/4SE1/4 of sec. 3, T. 23 S., R. 20 E. 


A11—0 to 0.5 inch; brown (10YR 5/3) loam, dark grayish 
brown (10YR 4/2) moist; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; neutral; abrupt 
smooth boundary. 

A12—0.5 to 13 inches; brown (10YR 5/3) loam, dark 
grayish brown (10YR 4/2) moist; moderate coarse 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine tubular pores; disseminated 
lime; slightly effervescent; neutral; abrupt wavy 
boundary. 

Ci—13 to 39 inches; grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; common very fine 
tubular pores; disseminated lime and common fine 
lime filaments; strongly effervescent; moderately 
alkaline; abrupt wavy boundary. 

C2r—39 inches; grayish brown (10YR 5/2) fine-grained 
calcareous sandstone with many medium lime 
filaments. 


Depth to paralithic contact of sandstone or shale is 20 
to 40 inches. The part of the profile between depths of 4 
and 12 inches is dry from April to mid-January and is not 
continuously moist for as long as 90 consecutive days. 

The A horizon has dry color of 10YR 4/3, 5/3, 5/4, 
6/2, or 6/3, and it has moist color of 10YR 3/3, 4/2, 
4/3, or 5/3. The organic matter content is less than 0.5 
percent. The horizon is neutral to moderately alkaline. 

The C horizon has dry color of 10YR 5/2, 5/3, 5/4, 
6/3, or 6/4, and it has moist color of 10YR 4/2, 4/3, 
4/4, 5/3, or 5/4. It is slightly effervescent to violently 
effervescent. 


Kimberlina Series 


The Kimberlina series consists of very deep, well 
drained soils on alluvial fans. These soils formed in 
alluvium derived dominantly from igneous and 
sedimentary rock. Slope ranges from 0 to 2 percent. 
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Soils of the Kimberlina series are coarse-loamy, mixed 
(calcareous), thermic Typic Torriorthents. 

Typical pedon of Kimberlina fine sandy loam, sandy 
substratum; about 0.45 mile east of 10th Avenue and 
150 feet north of Fargo Avenue; in the 
SW1/4SE1/4SE1/4 of sec. 18, T. 18 S., R. 22 E. 


Ap1—0 to 1 inch; light brownish gray (10YR 6/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium subangular blocky 
structure; slightly hard, friable, nonsticky and 
nonplastic; many fine roots; many very fine 
interstitial pores and many fine tubular pores; 
neutral; abrupt smooth boundary. 

Ap2—1 to 8 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure; slightly 
hard, friable, nonsticky and nonplastic; many fine 
and very fine roots; common fine tubular pores; 
moderately alkaline; abrupt smooth boundary. 

C1—8 to 13 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, friable, nonsticky and 
nonplastic; common very fine roots; common fine 
tubular pores; disseminated lime; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C2—13 to 28 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; massive; hard, firm, slightly sticky and 
nonplastic; common fine tubular pores; disseminated 
lime; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

C3—28 to 41 inches; light brownish gray (1OYR 6/2) fine 
sandy loam, dark brown (10YR 3/3) moist; massive; 
soft, friable, nonsticky and nonplastic; common fine 
tubular pores; moderately alkaline; abrupt smooth 
boundary. 

l}C4—41 to 60 inches; brown (10YR 5/3) loamy fine 
sand, dark brown (10YR 3/3) moist; massive; loose, 
nonsticky and nonplastic; many very fine interstitial 
pores; neutral. 


The part of the profile between depths of 8 and 24 
inches is dry all the time from April until mid-January and 
is moist in all parts for less than 60 consecutive days in 
winter. 

The A horizon has dry color of 10YR 6/2, 6/3, or 7/2, 
and it has moist color of 10YR 3/2, 4/2, 4/3, or 5/2. It is 
noneffervescent to violently effervescent. The lime is 
disseminated. 

The C horizon has dry color of 10YR 5/2, 5/3, 6/2, 
6/3, 7/2, or 7/3 or of 2.5Y 6/2 or 7/2, and it has moist 
color of 10YR 3/2, 3/3, 4/2, 4/3, or 5/2 or of 2.5Y 4/2. 
it is fine sandy loam, sandy loam, or very sandy loam. It 
is noneffervescent to violently effervescent. 
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Kreyenhagen Series 


The Kreyenhagen series consists of deep, well drained 
soils on mountains. These soils formed in residuum 
derived dominantly from sandstone. Slope ranges from 
50 to 75 percent. 

Soils of the Kreyenhagen series are fine-silty, mixed, 
thermic Typic Haploxeralfs. 

Typical pedon of Kreyenhagen loam, 50 to 75 percent 
slopes; about 10 miles northwest of Highway 41 in 
Avenal Canyon, before Blacks Corral; 70 feet west of the 
intersection of the jeep road and Little Avenal Creek; in 
the SW1/4SE1/4NE1/4 of sec. 16, T. 23 S., R. 16 E. 


A1—0 to 2 inches; pale brown (10YR 6/3) loam, brown 
(10YR 4/3) moist; strong medium subangular blocky 
structure parting to strong fine subangular blocky; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many very fine 
interstitial pores and many very fine and fine tubular 
pores; neutral; abrupt wavy boundary. 

B21t—2 to 8 inches; yellowish brown (10YR 5/4) clay 
loam, brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; many very fine and common fine roots; 
many very fine interstitial pores and many very fine 
and fine tubular pores; many moderately thick clay 
films on peds and in pores; neutral; abrupt wavy 
boundary. 

B22t—8 to 21 inches; yellowish brown (10YR 5/4) clay 
loam, brown (10YR 4/3) moist; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine and fine roots; many very fine 
interstitial pores and many very fine and fine tubular 
pores; many moderately thick clay films on peds and 
in pores; neutral; clear wavy boundary. 

B23t—21 to 36 inches; yellowish brown (10YR 5/4) clay 
loam, brown (10YR 4/3) moist; weak coarse 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine and fine, common medium, 
and few coarse roots; many very fine interstitial 
pores and many very fine and fine tubular pores; 
many moderately thick clay films on peds and in 
pores; neutral; clear wavy boundary. 

B24t—36 to 45 inches; yellowish brown (10YR 5/4) clay 
loam, brown (10YR 4/3) moist; weak coarse 
subangular blocky structure; very hard, friable, sticky 
and plastic; many very fine and fine roots and 
common medium roots; many very fine interstitial 
pores and many very fine and fine tubular pores; 
continuous moderately thick clay films on peds and 
in pores; mildly alkaline; clear irregular boundary. 

Cr—45 inches; brownish yellow (10YR 6/6) weakly 
consolidated sandstone that slakes in water. 


Depth to paralithic contact is 40 to 60 inches or more. 
The part of the profile between depths of 5 and 16 
inches is usually moist in all parts from January 1 to April 
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30. It is usually dry in all parts from July 1 to September 
1 


The A horizon has dry color of 10YR 6/3, 5/2, or 5/3, 
and it has moist color of 10YR 4/2 or 4/3. Clay content 
is 20 to 27 percent. The horizon is neutral or mildly 
alkaline. 

The B horizon has dry color of 10YR 6/3, 5/2, 5/3, or 
5/4, and it has moist color of 10YR 4/2 or 4/3. It is clay 
loam or silty clay loam. The clay content averages 30 to 
35 percent and is estimated to be 5 to 9 percent more 
than that of the A horizon. The fine earth fraction has, by 
weight, less than 11 percent sand that is fine or coarser 
in the control section. The horizon is neutral to 
moderately alkaline. 


Lakeside Series 


The Lakeside series consists of very deep, somewhat 
poorly drained, saline-alkali soils on basin rims and 
alluvial plains. These soils formed in alluvium derived 
dominantly from igneous and sedimentary rock. Slope 
ranges from 0 to 1 percent. 

Soils of the Lakeside series are fine-loamy, mixed, 
thermic Fluvaquentic Haploxerolls. 

Typical pedon of Lakeside loam, partially drained; 
about 4 miles southwest of the city of Lemoore, about 
1,475 feet east of 19th Avenue and 560 feet north of 
Java Avenue; about 1,165 feet west and 560 feet north 
of the center of sec. 34, T. 19 S., R. 20 E. 


Ap—0 to 4 inches; gray (5Y 5/1) loam, very dark gray 
(5Y 3/1) moist; strong medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots; many 
very fine and fine interstitial pores; electrical 
conductivity is 5.5 millimhos per centimeter; 
exchangeable sodium percentage is 2; neutral: 
abrupt smooth boundary. 

A1i2—4 to 9 inches; olive gray (5Y 5/2) fine sandy loam, 
very dark gray (5Y 3/1) moist; moderate coarse 
prismatic structure parting to coarse subangular 
blocky; hard, firm, slightly sticky and slightly plastic; 
many very fine and fine roots; many very fine 
interstitial pores and common very fine tubular 
pores; few fine segregated lime filaments; electrical 
conductivity is 5 millimhos per centimeter; 
exchangeable sodium percentage is 4; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

A13sa—9 to 17 inches; olive gray (5Y 5/2) loam, very 
dark gray (5Y 3/1) moist; moderate coarse 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine roots; many very fine tubular 
pores; disseminated lime and common fine 
segregated lime filaments; electrical conductivity is 
10 millimhos per centimeter; exchangeable sodium 
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percentage is 14; slightly effervescent; moderately 
alkaline; abrupt wavy boundary. 

C1sa—17 to 23 inches; light olive gray (6Y 6/2) loam, 
dark gray (5Y 4/1) moist; massive; hard, very friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine and fine tubular pores; few fine 
segregated lime filaments and soft masses; 
electrical conductivity is 10.5 millimhos per 
centimeter; exchangeable sodium percentage is 23; 
slightly effervescent; moderately alkaline; abrupt 
wavy boundary. 

C2sa—23 to 28 inches; pale yellow (5Y 7/3) clay loam, 
olive gray (5Y 4/2) moist; massive; hard, very 
friable, sticky and plastic; many very fine roots; 
many very fine and fine tubular pores; few fine 
segregated lime filaments and soft masses; 
electrical conductivity is 22.5 millimhos per 
centimeter; exchangeable sodium percentage is 37; 
slightly effervescent; moderately alkaline; abrupt 
wavy boundary. 

C3gsa—28 to 35 inches; olive gray (5Y 5/2) clay loam, 
olive gray (5Y 4/2) moist; common fine faint dark 
gray (5Y 4/1) mottles, very dark gray (5Y 3/1) moist; 
weak fine and medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; many very 
fine roots; few very fine interstitial pores and 
common very fine tubular pores; few fine segregated 
lime filaments and soft masses; electrical 
conductivity is 11 millimhos per centimeter; 
exchangeable sodium percentage is 22; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C4g—35 to 42 inches; olive gray (5Y 5/2) clay loam, 
olive gray (5Y 4/2) moist; common fine faint dark 
gray (5Y 4/1) mottles, very dark gray (5Y 3/1) moist; 
massive; hard, friable, sticky and plastic; many very 
fine roots; common very fine tubular pores; few fine 
segregated lime filaments and soft masses; 
electrical conductivity is 9 millimhos per centimeter; 
exchangeable sodium percentage is 16; strongly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

lA1bg—42 to 48 inches; grayish brown (2.5Y 5/2) loam, 
very dark grayish brown (2.5Y 3/2) moist; common 
fine faint dark gray (5Y 4/1) mottles, very dark gray 
(BY 3/1) moist; massive; slightly hard, very friable, 
sticky and plastic; few very fine roots; common very 
fine and fine tubular pores; disseminated lime; 
electrical conductivity is 8.5 millimhos per 
centimeter; exchangeable sodium percentage is 23; 
strongly effervescent; moderately alkaline; clear 
smooth boundary. 

!ICSbg—48 to 60 inches; light olive gray (5Y 6/2) loam, 
olive gray (5Y 4/2) moist; common fine prominent 
dark yellowish brown (10YR 4/6) mottles, dark 
yellowish brown (10YR 4/6) moist; massive; slightly 
hard, friable, sticky and slightly plastic; few very fine 


109 


roots; few fine and many very fine tubular pores; 
disseminated lime and common segregated lime 
filaments, soft masses, and concretions; electrical 
conductivity is 8 millimhos per centimeter; 
exchangeable sodium percentage is 23; violently 
effervescent; moderately alkaline. 


The profile is 60 inches deep or more and is stratified. 
The part of the profile between depths of about 4 and 12 
inches is moist for 120 consecutive days following the 
winter solstice. The soil temperature is more than 47 
degrees F. Organic matter content is 1 to 2 percent in 
the A horizon and decreases irregularly with increasing 
depth. The soil is slightly saline-alkali to moderately 
saline-alkali. 

The A horizon has dry color of 10YR 5/1 or of 5Y 5/1 
or 5/2, and it has moist color of 10YR 3/2 or of 5Y 3/1 
or 3/2. Depth to lime ranges from 2 to 6 inches. 
Reaction is neutral to moderately alkaline. 

The C horizon has dry color of 5Y 5/2, 6/2, 7/1, or 
7/3, and it has moist color of 5Y 4/1, 4/2, 4/3, or 6/2. 
Moist mottles are faint to prominent and have color of 
7.5YR 4/4, of 10YR 4/6 or 5/6, of 2.5Y 4/4 or 6/2, or of 
5Y 3/1 or 3/2. Moist mottles with chroma of 1 or 2 are 
within 30 inches of the surface. The horizon commonly is 
loam or clay loam, but there are thin strata in some 
pedons that range from sand to clay. The weighted 
average clay content is 20 to 35 percent. In some 
pedons 0 to 15 percent durinodes are in the lower part. 
Reaction is mildly alkaline to strongly alkaline. 


Lemoore Series 


The Lemoore series consists of very deep, somewhat 
poorly drained, saline-alkali soils on alluvial fans. These 
soils formed in alluvium derived dominantly from igneous 
and sedimentary rock. Slope ranges from 0 to 1 percent. 

Soils of the Lemoore series are coarse-loamy, mixed 
(calcareous), thermic Aeric Haplaquents. 

Typical pedon of Lemoore sandy loam, partially 
drained; about 0.75 mile east of Highway 41 and 0.25 
mile north of Jackson Avenue; about 1,500 feet north 
and 1,650 feet east of the southwest corner of sec. 22, 
T.19S., R. 20 E. 


Ap—0 to 7 inches; light brownish gray (2.5Y 6/2) sandy 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
medium subangular blocky structure; soft, friable, 
nonsticky and nonplastic; few fine and many very 
fine roots; few very fine tubular pores and common 
very fine interstitial pores; electrical conductivity is 
0.9 millimho per centimeter; exchangeable sodium 
percentage is 2; neutral; abrupt smooth boundary. 

A12—7 to 13 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; slightly hard, friable, nonsticky and 
nonplastic; many very fine roots; few very fine 
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tubular pores and common very fine interstitial 
pores; disseminated lime; electrical conductivity is 
0.4 millimho per centimeter; exchangeable sodium 
percentage is 6; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

A13—13 to 16 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; slightly hard, firm, nonsticky and 
nonplastic; many very fine roots; few very fine 
tubular pores and many very fine interstitial pores; 
disseminated lime; electrical conductivity is 0.8 
miltimho per centimeter; exchangeable sodium 
percentage is 8; slightly effervescent; strongly 
alkaline; clear wavy boundary. 

C1—16 to 24 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
few fine faint light yellowish brown (2.5Y 6/4) 
mottles, light olive brown (2.5Y 5/4) moist; massive; 
slightly hard, firm, nonsticky and nonplastic; 
common very fine roots; few very fine tubular pores 
and common very fine interstitial pores; 
disseminated lime; electrical conductivity is 0.6 
millimho per centimeter; exchangeable sodium 
percentage is 6; slightly effervescent; very strongly 
alkaline; abrupt wavy boundary. 

C2—24 to 34 inches; light brownish gray (2.5Y 6/2) 
sandy loam, very dark grayish brown (2.5Y 3/2) 
moist; common fine faint and many fine prominent 
reddish yellow (5YR 6/6) mottles, dark reddish 
brown (2.5YR 3/4) moist; massive; hard, very friable, 
nonsticky and slightly plastic; common very fine 
roots; common very fine tubular pores and many 
very fine interstitial pores; disseminated lime; 
electrical conductivity is 2.6 millimhos per 
centimeter; exchangeable sodium percentage is 37; 
slightly effervescent; very strongly alkaline; abrupt 
wavy boundary. 

C3—34 to 44 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
few fine faint light yellowish brown (2.5Y 6/4) 
mottles, light olive brown (2.5Y 5/4) moist; massive; 
slightly hard, friable, nonsticky and nonplastic; 
common very fine roots; common very fine tubular 
pores and many very fine interstitial pores; 
disseminated lime; electrical conductivity is 2.6 
millimhos per centimeter; exchangeable sodium 
percentage is 37; slightly effervescent; very strongly 
alkaline; clear wavy boundary. 

C4—44 to 51 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
common medium faint light olive brown (2.5Y 5/4) 
mottles, olive brown (2.5Y 4/4) moist; massive; 
hard, friable, nonsticky and nonplastic; common very 
fine roots; common very fine tubular and interstitial 
pores; disseminated lime; electrical conductivity is 
3.2 millimhos per centimeter; exchangeable sodium 
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percentage is 37; slightly effervescent; very strongly 
alkaline; gradual wavy boundary. 

C5—51 to 60 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
common medium faint light yellowish brown (2.5Y 
6/4) mottles, olive brown (2.5Y 4/4) moist; massive; 
slightly hard, friable, nonsticky and nonplastic; 
common very fine roots; few very fine tubular and 
interstitial pores; disseminated lime; electrical 
conductivity is 3.2 millimhos per centimeter; 
exchangeable sodium percentage is 37; slightly 
effervescent; very strongly alkaline. 


The organic matter content is less than 1 percent at 
the surface and decreases regularly with increasing 
depth. The profile is slightly effervescent to strongly 
effervescent. Disseminated lime is below a depth of 7 
inches. The exchangeable sodium percentage is 2 to 15 
in the upper part of the profile, and it increases with 
increasing depth to 15 to 80 in the lower part. 

The A horizon has dry color of 2.5Y 6/2 or 7/2 or of 
10YR 6/3, and it has moist color of 2.5Y 4/2 or 10YR 
3/2. It is neutral to strongly alkaline. 

The C horizon has moist color of 2.5Y 3/2, 4/2, or 
5/2. Mottles are few to many, fine or medium, and faint 
to prominent, and they have moist color of 2.5Y 4/4 or 
5/4 or of 2.5YR 3/4 or 4/4. Texture is sandy loam or 
fine sandy loam. This horizon is strongly alkaline or very 
strongly alkaline. 


Lethent Series 


The Lethent series consists of very deep, moderately 
well drained, saline-alkali soils on lower alluvial fans and 
basin rims. These soils formed in alluvium derived 
dominantly from igneous and sedimentary rock. Slope 
ranges from 0 to 1 percent. 

Soils of the Lethent series are fine, montmorillonitic, 
thermic Typic Natrargids. 

Typical pedon of Lethent clay loam; about 50 feet east 
of 25th Avenue; 880 feet north and 50 feet east of the 
west quarter corner of sec. 22, T. 19 S., R. 19 E. 


Ap—0 to 6 inches; pale brown (10YR 6/3) clay loam, 
dark brown (10YR 4/3) moist; strong coarse 
subangular blocky structure; slightly hard, very 
friable, sticky and plastic; many very fine and fine 
roots and few medium roots; many very fine 
interstitial and tubular pores; disseminated lime; 
slightly effervescent; moderately alkaline; abrupt 
smooth boundary. 

B21tca—6 to 13 inches; light brownish gray (2.5Y 6/2) 
clay, dark grayish brown (2.5Y 4/2) moist; strong 
medium prismatic structure parting to strong medium 
subangular blocky; hard, friable, sticky and very 
plastic; many very fine and fine roots and few 
medium roots; many very fine interstitial pores and 
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many very fine and fine tubular pores; few thin clay 
films on peds and in pores; common scattered 
gypsum crystals; lime is disseminated and in 
common fine irregular lime filaments and soft 
masses; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

B22tca—13 to 24 inches; light brownish gray (2.5Y 6/2) 
clay, dark grayish brown (2.5Y 4/2) moist; moderate 
coarse prismatic structure parting to moderate 
medium subangular blocky; very hard, friable, sticky 
and very plastic; many very fine roots; many very 
fine interstitial and tubular pores; few thin clay films 
on peds and in pores; common scattered gypsum 
crystals; lime is disseminated and in few fine 
irregular soft lime masses; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

B3t—24 to 31 inches; light brownish gray (2.5Y 6/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
very coarse prismatic structure; hard, friable, sticky 
and plastic; many very fine roots; common very fine 
interstitial and tubular pores; few thin clay films on 
peds and in pores; common scattered gypsum 
crystals; moderately alkaline; abrupt wavy boundary. 

C1—31 to 52 inches; light yellowish brown (2.5Y 6/4) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; many very fine and few fine roots; 
many very fine interstitial pores and many very fine 
and fine tubular pores; strongly alkaline; abrupt wavy 
boundary. 

C2—52 to 60 inches; light yellowish brown (2.5Y 6/4) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; common very fine roots; many very fine 
interstitial pores and common very fine tubular 
pores; strongly alkaline. 


The part of the profile between depths of 4 and 12 
inches is dry more than 75 percent of the time 
(cumulative) and is not continuously moist for as long as 
75 days. The organic matter content is less than 0.5 
percent. The profile is moderately alkaline to very 
strongly alkaline. Electrical conductivity of the saturation 
extract ranges from 4 to 40 millimhos per centimeter. 

The A horizon has dry color of 5Y 6/1, of 2.5Y 4/2, 
5/2, 6/2, or 7/2, or of 10YR 6/3, and it has moist color 
of 5Y 3/2, of 2.5Y 3/2, 4/2, or 4/4, or of 10YR 4/3. It 
commonly is slightly effervescent to strongly 
effervescent, but it is noneffervescent in some pedons. 
The lime is disseminated. 

The Bt horizon has dry color of 5Y 5/2 or 6/1, of 2.5Y 
5/2, 5/4, 6/2, 6/4, or 7/2, or of 10YR 6/3, and it has 
moist color of 5Y 2/2, 3/2, or 4/1, of 2.5Y 3/2, 4/2, or 
4/4, or of 10YR 4/2. It is heavy clay loam, silty clay 
loam, clay, or silty clay and averages 35 to 55 percent 
clay. The B2tca horizon is slightly effervescent to 
violently effervescent. The lime is disseminated or in 
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filaments and soft masses. The estimated exchangeable 
sodium percentage within the natric horizon ranges from 
15 to 75. 

The C horizon has dry color of 5Y 6/2, 6/4, 8/1, or 
8/2, of 2.5Y 5/2, 5/4, or 6/4, or of 10YR 6/3, and it has 
moist color of 5Y 4/3, 5/3, 6/3, 6/4, 7/2, or 7/3, of 2.5Y 
4/2 or 4/4, or of 10YR 4/3. In some pedons the horizon 
is mottled. The horizon is sandy loam, silt loam, loam, 
clay loam, or silty clay loam. In some pedons it is 
effervescent. Gypsum crystals are present in some 
pedons. 


Melga Series 


The Melga series consists of very deep, somewhat 
poorly drained, saline-alkali soils on flood plains. These 
soils formed in alluvium derived dominantly from igneous 
and sedimentary rock. Slope ranges from 0 to 2 percent. 

Soils of the Melga series are fine-silty, mixed, thermic 
Duric Natrargids. 

Typical pedon of Melga silt loam, about 0.3 mile north 
of Grangeville Boulevard and 600 feet west of Cross 
Creek; 1,200 feet south and 750 feet east of the center 
of sec. 24, T. 18 S., R. 22 E. 


A1i—0 to 1 inch; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots; many very fine and fine 
interstitial pores; electrical conductivity is 1.5 
millimhos per centimeter; exchangeable sodium 
percentage is 12; medium acid; abrupt smooth 
boundary. 

A2—1 to 4 inches; light gray (2.5Y 7/2) silt loam, grayish 
brown (2.5Y 5/2) moist; strong very thick platy 
structure; hard, firm, sticky and plastic; many very 
fine and fine roots; many very fine and fine tubular 
pores; few moderately thick clay films in pores; 
electrical conductivity is 1.0 millimho per centimeter; 
exchangeable sodium percentage is 11; mildly 
alkaline; abrupt smooth boundary. 

B21tca—4 to 11 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam, very dark grayish brown (2.5Y 3/2) 
moist; strong medium prismatic structure; hard, firm, 
sticky and plastic; many very fine roots; many very 
fine tubular pores; many thin clay films in pores and 
on peds; lime is disseminated and in common fine 
irregularly shaped soft masses and filaments; 
electric conductivity is 10 millimhos per centimeter; 
exchangeable sodium percentage is 78; violently 
effervescent; very strongly alkaline; abrupt wavy 
boundary. 

B22tca—11 to 18 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse prismatic structure; very hard, 
firm, very sticky and plastic; common fine roots; 


112 


many very fine tubular pores; few fine black 
concretions; many moderately thick clay films in 
pores and on peds; lime is disseminated and in 
many medium irregularly shaped soft masses, 
filaments, and concretions; electrical conductivity is 
6.4 millimhos per centimeter; exchangeabie sodium 
percentage is 51; strongly effervescent; very 
strongly alkaline; abrupt wavy boundary. 

C1sica—18 to 26 inches; very pale brown (10YR 8/3) 
clay loam, pale brown (10YR 6/3) moist; massive; 
extremely hard and brittle when dry, very firm, sticky 
and plastic; common fine tubular pores; 
disseminated lime; electrical conductivity is 5 
millimhos per centimeter; dry bulk density is 2.20 
grams per cubic centimeter; violently effervescent; 
very strongly alkaline; abrupt wavy boundary. 

1i1C2—26 to 41 inches; very pale brown (10YR 7/3) silt 
loam, pale brown (10YR 6/3) moist; common fine 
distinct reddish yellow (7.5YR 7/6) mottles, strong 
brown (7.5YR 5/6) moist; massive; hard, firm, 
nonsticky and nonplastic; many very fine and fine 
tubular pores; very few moderately thick clay films in 
pores; lime is segregated in few fine irregularly 
shaped soft masses; electrical conductivity is 4 
millimhos per centimeter; exchangeable sodium 
percentage is 54; slightly effervescent; very strongly 
alkaline; abrupt smooth boundary. 

WIC3—41 to 59 inches; light yellowish brown (10YR 6/4) 
very fine sandy loam, yellowish brown (10YR 5/4) 
moist; common fine distinct reddish yellow (7.5YR 
6/6) mottles, strong brown (7.5YR 5/8) moist; 
massive; slightly hard, friable, nonsticky and 
nonplastic; many very fine interstitial pores and 
common very fine tubular pores; very few 
moderately thick clay films in pores; lime is 
segregated in few fine irregularly shaped soft 
masses and filaments; electrical conductivity is 2.2 
millimhos per centimeter; exchangeable sodium 
percentage is 30; slightly effervescent; strongly 
alkaline; abrupt smooth boundary. 

I11C4—59 to 60 inches; light yellowish brown (10YR 6/4) 
fine sandy loam, dark yellowish brown (10YR 4/4) 
moist; massive; slightly hard, friable, nonsticky and 
nonplastic; many very fine interstitial pores and 
common very fine tubular pores; electrical 
conductivity is 0.8 millimho per centimeter; 
exchangeable sodium percentage is 15; very 
strongly alkaline. 


The thickness of the solum and the depth to a horizon 
that is weakly cemented with silica and lime range from 
10 to 20 inches. The part of the profile between depths 
of 4 and 10 inches is dry in all parts from April 1 until 
December 1 and is not moist in some or all parts for as 
long as 90 consecutive days. It is dry in all parts 
intermittently the rest of the year. 
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The A horizon has dry color of 10YR 4/2, 5/2, 6/1, or 
6/2 or of 2.5Y 5/2, and it has moist color of 10YR 3/2 
or 4/2 or of 2.5Y 4/2. It is medium acid or slightly acid. 

The A2 horizon has dry color of 2.5Y 6/2 or 7/2 or of 
10YR 7/1, and it has moist color of 2.5Y 4/2 or 5/2 or 
of 10YR 5/1 or 5/2. It is neutral or mildly alkaline. 

The B2t horizon has dry color of 10YR 4/2, 5/3, 6/3, 
or 6/4 or of 2.5Y 4/2, and it has moist color of 10YR 
3/2, 4/2, or 5/4 or of 2.5Y 3/2. Mottles are present in 
some pedons and have moist color of N 2/0 or 10YR 
4/4. Clay content averages 27 to 35 percent and is 
estimated to be 5 to 18 percent more than that in the A 
horizon. Less than 15 percent of the particles are sand 
that is fine or coarser by weighted average. Electrical 
conductivity ranges from 4 to 16 millimhos per 
centimeter. The exchangeable sodium percentage 
ranges from 40 to 80. The calcium carbonate equivalent 
ranges from 1 to 3 percent. 

The C1sica horizon has dry color of 10YR 8/3 or 5/3, 
and it has moist color of 10YR 6/3 or 4/2. It is weakly 
cemented with silica and lime, is extremely hard and 
brittle when dry, and has very firm consistency when 
moist. During prolonged soaking in water or hydrochloric 
acid, fragments slake and the resultant mass contains 15 
to 40 percent plate-shaped fragments smaller than 2 
millimeters and less than 2 percent angular durinodes 
ranging in size from 2 to 5 millimeters. The calcium 
carbonate equivalent ranges from 10 to 12 percent. 
Electrical conductivity ranges from 4 to 8 millimhos per 
centimeter. The exchangeable sodium percentage 
ranges from 50 to 65. 

The lower part of the C horizon has dry color of 10YR 
5/3, 6/4, or 7/3 or of 2.5Y 5/4, and it has moist color of 
1OYR 4/3, 4/4, 5/3, 5/4, or 6/3 or of 2.5Y 4/2. Strata of 
varying textures range from fine sandy loam to silty clay 
loam. They are noneffervescent to strongly effervescent. 
The lime is disseminated or segregated in soft masses, 
filaments, or seams. Electrical conductivity of the C 
horizon ranges from 0.5 to 16 millimhos per centimeter. 
The exchangeable sodium percentage ranges from 15 to 
65. 


Mercey Series 


The Mercey series consists of moderately deep, well 
drained, hilly soils on uplands. These soils formed in 
residuum derived dominantly from sandstone or shale. 
Slope ranges from 5 to 50 percent. 

Soils of the Mercey series are fine-silty, mixed, thermic 
Typic Camborthids. 

Typical pedon of Mercey loam, § to 15 percent slopes; 
in the Pyramid Hills, about 0.5 mile southeast of Highway 
41 and 0.75 mile northeast of Cottonwood Pass Fire 
Station, in the NE1/4NW1/4NE1/4 of sec. 7, T. 24S., 
R. 18 E. 
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A1i—O to 2.5 inches; light yellowish brown (2.5Y 6/4) 
loam, olive brown (2.5Y 4/4) moist; strong medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; few very fine tubular pores; neutral; abrupt 
smooth boundary. 

B1—2.5 to 9 inches; light yellowish brown (2.5Y 6/4) 
clay loam, olive brown (2.5Y 4/4) moist; weak 
medium prismatic structure parting to strong medium 
subangular blocky; slightly hard, friable, sticky and 
plastic; many very fine roots; common very fine 
tubular pores; disseminated lime; violently 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

B2—9 to 16 inches; light yellowish brown (2.5Y 6/4) clay 
loam, olive brown (2.5Y 4/4) moist; moderate 
medium prismatic structure parting to strong medium 
subangular blocky; hard, firm, very sticky and very 
plastic; common very fine roots; common very fine 
tubular pores; very few thin clay films in pores; 
disseminated lime; violently effervescent; moderately 
alkaline; abrupt wavy boundary. 

C1—16 to 25 inches; light yellowish brown (2.5Y 6/4) 
heavy loam, olive brown (2.5Y 4/4) moist; weak 
coarse subangular blocky structure; hard, firm, sticky 
and plastic; common very fine roots; common very 
fine tubular pores; disseminated lime; violently 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

C2r—25 inches; light yellowish brown (2.5Y 6/4), highly 
fractured, fine-grained, calcareous sandstone that 
slakes in water and is easily broken to gravel-sized 
particles; fractures are 0.5 to 1.0 inch apart; no roots 
in fractures. 


Depth to paralithic contact is 20 to 40 inches. The soil 
at a depth of 4 to 12 inches is dry in all parts from mid- 
April to mid-January. Soil temperature is more than 47 
degrees F at all times. The profile is not continuously 
moist in some part for 90 consecutive days. The profile 
is 5 to 7 percent calcium carbonate, which increases 
slightly immediately above the paralithic contact. 

The A horizon is neutral or mildly alkaline. It is loam or 
clay loam. Less than 15 percent, by weight, of the soil 
particles are sand that is fine or coarser. 

The B and C horizons are 20 to 30 percent clay. 


Milham Series 


The Milham series consists of very deep, well drained 
soils on alluvial fans. These soils formed in alluvium 
derived dominantly from sedimentary rock. Slope ranges 
from 0 to 2 percent. 

Soils of the Milham series are fine-loamy, mixed, 
thermic Typic Haplargids. 

Typical pedon of Milham sandy loam, silty substratum; 
about 2 miles south of Utica Avenue, 50 feet east and 
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30 feet north of the southwest corner of sec. 19, T. 23 
S., R. 20 E. 


Ap—0 to 7 inches; light yellowish brown (2.5Y 6/4) 
sandy loam, olive brown (2.5Y 4/4) moist; weak 
coarse subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; few very fine tubular pores and 
common very fine interstitial pores; moderately 
alkaline; abrupt wavy boundary. 

A12—7 to 14 inches; light yellowish brown (2.5Y 6/4) 
sandy loam, olive brown (2.5Y 4/4) moist; weak 
coarse subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; 
common very fine roots; few very fine tubular pores 
and common very fine interstitial pores; moderately 
alkaline; abrupt smooth boundary. 

B21tca—14 to 18 inches; light yellowish brown (2.5Y 
6/4) sandy clay loam, olive brown (2.5Y 4/4) moist; 
moderate coarse subangular blocky structure; hard, 
friable, slightly sticky and plastic; few fine and many 
very fine roots; few very fine tubular pores and 
common very fine interstitial pores; common thin 
clay films on peds and in pores; common fine soft 
lime masses; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

B22tca—18 to 21 inches; light yellowish brown (2.5Y 
6/4) sandy clay loam, olive brown (2.5Y 4/4) moist; 
moderate coarse subangular blocky structure; 
slightly hard, friable, slightly sticky and plastic; many 
very fine roots; few very fine tubular pores and 
common very fine interstitial pores; many moderately 
thick clay films on peds and in pores; many fine lime 
filaments and soft masses; strongly effervescent; 
moderately alkaline; abrupt wavy boundary. 

B23tca—21 to 28 inches; light yellowish brown (2.5Y 
6/4) sandy clay loam, olive brown (2.5Y 4/4) moist; 
moderate coarse subangular blocky structure; very 
hard, firm, sticky and plastic; many very fine roots; 
common very fine tubular and interstitial pores; 
many moderately thick clay films on peds and in 
pores; disseminated lime and many fine lime 
filaments and concretions; violently effervescent; 
moderately alkaline; abrupt smooth boundary. 

Cica—28 to 32 inches; light yellowish brown (2.5Y 6/4) 
loam, olive brown (2.5Y 4/4) moist; weak coarse 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many very 
fine roots; common very fine tubular and interstitial 
pores; few fine soft lime masses; slightly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

C2ca—32 to 60 inches; light yellowish brown (2.5Y 6/4) 
silty clay loam, dark yellowish brown (10YR 4/4) 
moist; moderate coarse subangular blocky structure; 
hard, friable, slightly sticky and plastic; many very 
fine roots; many very fine and few fine tubular pores 
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and common very fine interstitial pores; 
disseminated lime and few fine lime filaments and 
soft masses; violently effervescent; moderately 
alkaline. 


The part of the profile between depths of 4 and 12 
inches is dry all the time from Aprit until mid-January. 
Total sand content of the profile is 35 to 60 percent, and 
silt content is 10 to 35 percent. 


Millsholm Series 


The Millsholm series consists of shallow, well drained 
soils on hills and mountains. These soils formed in 
residuum derived dominantly from sandstone. Slope 
ranges from 15 to 75 percent. 

Soils of the Millsholm series are loamy, mixed, thermic 
Lithic Xerochrepts. 

Typical pedon of Millsholm clay loam, 50 to 75 percent 
slopes, in the NE1/4NW1/4NE1/4 of sec. 34, T. 23 S., 
R. 16 E. 


A1—0 to 4 inches; yellowish brown (10YR 5/4) clay 
loam, brown (10YR 4/3) moist; strong coarse 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; many very fine interstitial pores and common 
very fine tubular pores; neutral; abrupt wavy 
boundary. 

B2—4 to 17 inches; yellowish brown (10YR 5/4) clay 
loam, brown (10YR 4/3) moist; strong coarse 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots; many very fine interstitial pores 
and many very fine, common fine, and few medium 
tubular pores; many thin clay films in pores; neutral; 
abrupt wavy boundary. 

R—17 inches; light yellowish brown (10YR 6/4) fractured 
sandstone. 


Depth to sandstone is 10 to 20 inches. The profile is 
moist between depths of 4 and 12 inches in some or all 
parts between November and May. It is dry the rest of 
the year. 

The A horizon has dry color of 10YR 6/4 or 5/4, and it 
has moist color of 10YR 5/4 or 4/3. It is slightly acid or 
neutral. 

The B2 horizon has dry color of 10YR 4/4 or 4/3. 


Nord Series 


The Nord series consists of very deep, well drained 
soils on alluvial fans. These soils formed in alluvium 
derived dominantly from igneous and sedimentary rock. 
Slope ranges from 0 to 1 percent. 

Soils of the Nord series are coarse-loamy, mixed, 
thermic Cumulic Haploxerolls. 
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Typical pedon of Nord fine sandy loam; about 30 feet 
west of 11th Avenue and 250 feet south of Excelsior 
Avenue; about 30 feet west and 250 feet south of the 
northeast corner of sec. 2, T. 18 S., R. 21 E. 


A11—0 to 9 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; moderate coarse subangular blocky structure; 
slightly hard, friable, nonsticky and nonplastic; many 
very fine and fine roots; many very fine interstitial 
pores and common very fine tubular pores; neutral; 
abrupt smooth boundary. 

Ai2—9 to 18 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; massive; slightly hard, friable, nonsticky and 
nonplastic; many very fine and fine roots; many very 
fine interstitial pores and few very fine tubular pores; 
disseminated lime and few fine lime filaments; 
slightly effervescent; mildly alkaline; abrupt smooth 
boundary. 

C1—18 to 34 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; massive; slightly hard, 
friable, nonsticky and nonplastic; many very fine and 
fine roots and few medium roots; many very fine 
interstitial pores and common very fine and fine 
tubular pores; disseminated lime and few fine lime 
filaments; strongly effervescent; mildly alkaline; 
abrupt smooth boundary. 

C2—34 to 52 inches; brown (10YR 5/3) very fine sandy 
loam, dark brown (10YR 3/3) moist; massive; 
slightly hard, friable, nonsticky and nonplastic; 
common very fine and fine roots; many very fine 
interstitial pores and many very fine and fine tubular 
pores; disseminated lime and few fine lime 
filaments; strongly effervescent; mildly alkaline; 
abrupt wavy boundary. 

A13b—52 to 57 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, very dark grayish brown (10YR 
3/2) moist; massive; slightly hard, friable, nonsticky 
and nonplastic; common very fine and fine roots: 
many very fine interstitial and tubular pores; mildly 
alkaline; abrupt wavy boundary. 

A14b—57 to 72 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, very dark grayish brown (2.5Y 3/2) 
moist; massive; slightly hard, friable, nonsticky and 
nonplastic; common very fine and fine roots; many 
very fine interstitial pores and common very fine 
tubular pores; mildly alkaline. 


The part of the profile between depths of 8 to 24 
inches is moist in all parts from about December 15 to 
April 15. It is dry in all parts from July 15 to November 
15. The organic matter content is more than 1 percent at 
a depth of 20 inches, and it decreases irregularly with 
increasing depth. 

The A horizon has dry color of 10YR 4/3, 5/2, or 5/3 
or of 2.5Y 4/2 or 5/2, and it has moist color of 10YR 
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3/1, 3/2, or 3/3. It is neutral to moderately alkaline. The 
profile typically is slightly effervescent to strongly 
effervescent and has disseminated lime or lime in 
filaments or threads. Some pedons are noneffervescent 
: the A11 horizon and in horizons below a depth of 4 
eet. 

The C horizon has dry color of 10YR 5/2, 5/3, or 6/3 
or of 2.5Y 5/2, and it has moist color of 10YR 3/2, 3/3, 
4/2, 4/3, or 5/2 or of 2.5Y 3/2 or 4/2. Dry value of 5 
and moist value of 3 are present in the upper part of the 
C horizon. Reddish yellow, light brownish gray, or light 
yellowish brown mottles are present below a depth of 4 
feet in some pedons. The mottles increase in number 
near old slough areas. This horizon is loam, sandy loam, 
very fine sandy loam, or fine sandy loam. Some pedons 
have silt loam and clay loam strata below a depth of 40 
inches. The horizon is mildly alkaline or moderately 
alkaline. 

The buried A horizon is not present in all pedons. 


Panoche Series 


The Panoche series consists of very deep, well 
drained soils on alluvial fans. These soils formed in 
alluvium derived dominantly from sedimentary rock. 
Slope ranges from 0 to 2 percent. 

Soils of the Panoche series are fine-loamy, mixed 
(calcareous), thermic Typic Torriorthents. 

Typical pedon of Panoche loam; about 700 feet 
southwest of the intersection of Highway 33 and Big Tar 
Canyon Road; in the NE1/4NE1/4NE1/4 of sec. 28, T. 
22 S.,R. 17 E. 


Ap—O to 7 inches; light brownish gray (2.5Y 6/2) loam, 
grayish brown (2.5Y 5/2) moist; moderate medium 
subangular blocky structure; hard, firm, slightly sticky 
and slightly plastic; many very fine and fine roots; 
many very fine interstitial pores and many very fine 
tubular pores; moderately alkaline; abrupt smooth 
boundary. 

A12—7 to 24 inches; grayish brown (2.5Y 5/2) loam, 
dark grayish brown (2.5Y 4/2) moist; weak very 
coarse prismatic structure parting to moderate 
coarse subangular blocky; hard, firm, slightly sticky 
and slightly plastic; many very fine and fine roots; 
many very fine interstitial and tubular pores; 
disseminated lime; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

C—24 to 60 inches; brown (10YR 5/3) loam, dark 
grayish brown (10YR 4/2) moist; massive; hard, firm, 
slightly sticky and slightly plastic; common very fine 
roots; many very fine interstitial pores and many fine 
tubular pores; disseminated lime; slightly 
effervescent; moderately alkaline. 


The part of the profile between depths of 5 and 15 
inches becomes moist in some part in the latter part of 
December and stays moist until about the end of 
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February or until March. It is usually dry the rest of the 
year. The soil temperature is more than 47 degrees F. 
Organic matter content is less than 0.5 percent, and it 
decreases regularly with increasing depth. The profile is 
effervescent below a depth of 1 inch to 7 inches. 
Segregated lime is in the C horizon in some pedons. 

The A horizon is mildly alkaline to strongly alkaline. 

The C horizon has dry color of 10YR 5/3 or of 2.5Y 
5/2 or 5/4, and it has moist color of 10YR 4/2 or of 
2.5Y 4/2 or 4/4. It is loam or clay loam. Reaction is 
moderately alkaline or strongly alkaline. 


Parkfield Variant 


The Parkfield Variant consists of moderately deep, 
well drained soils on stream terraces. These soils formed 
in alluvium derived dominantly from sedimentary rock. 
Slope ranges from 2 to 8 percent. 

Soils of the Parkfield Variant are fine, montmorillonitic, 
thermic Vertic Argixerolls. 

Typical pedon of Parkfield Variant gravelly clay loam, 2 
to 8 percent slopes; about 2.5 miles west of Highway 41; 
in the SE1/4NW1/4NW1/4 of sec. 10, T. 24 S., R. 17 E. 


A1—0 to 4 inches; dark grayish brown (2.5Y 4/2) 
gravelly clay loam, very dark grayish brown (2.5Y 
3/2) moist; moderate thick platy structure parting to 
strong fine subangular blocky; hard, firm, sticky and 
plastic; many very fine roots; many very fine tubular 
pores; 10 percent cobbles and 20 percent pebbles; 
neutral; abrupt smooth boundary. 

B1t—4 to 15 inches; dark grayish brown (2.5Y 4/2) clay 
loam, very dark grayish brown (2.5Y 3/2) moist; 
strong coarse subangular blocky structure; very 
hard, firm, very sticky and very plastic; many very 
fine roots; many very fine tubular pores; 10 percent 
cobbles and 2 percent pebbles; common moderately 
thick clay films in pores and on peds; mildly alkaline; 
abrupt smooth boundary. 

B2t—15 to 32 inches; grayish brown (2.5Y 5/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; strong 
coarse subangular blocky structure; very hard, firm, 
very sticky and very plastic; common very fine roots; 
common very fine tubular pores; 10 percent cobbles 
and 2 percent pebbles; common moderately thick 
clay films in pores and on peds; disseminated lime; 
strongly effervescent; mildly alkaline; abrupt smooth 
boundary. 

C1—32 to 35 inches; light yellowish brown (2.5Y 6/4) 
clay, light olive brown (2.5Y 5/4) moist; massive; 
very hard, firm, very sticky and very plastic; common 
very fine tubular pores; 10 percent cobbles and 2 
percent pebbles; lime is disseminated and is in 
many medium irregularly shaped filaments and soft 
masses; violently effervescent; mildly alkaline; 
abrupt smooth boundary. 
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1iC2r—35 inches; pale yellow (2.5Y 7/4) calcareous 
sandstone, weakly cemented with lime (the lime 
cementation breaks down in hydrochloric acid); 
pebbles and cobble-sized rock fragments; primarily 
jasper, are covered with hard lime coatings and 
make up 50 percent of this horizon. 


Depth to lime-cemented sandstone paralithic contact 
is 20 to 40 inches. The part of the profile between 
depths 4 and 12 inches is dry in all parts from May 1 to 
December 1 but is moist for more than 90 consecutive 
days in most years in winter and early in spring. Vertical 
cracks extend from the surface and are 1 to 4 
centimeters wide at a depth of 50 centimeters at some 
time of the year. Organic matter content ranges from 1 
to 2 percent to a depth of 15 inches. 

The A horizon has dry color of 2.5Y 5/2 or 4/2. 
Reaction is neutral or mildly alkaline. The horizon is 5 to 
15 percent cobbles and 5 to 25 percent pebbles. 

The B horizon has moist color of 2.5Y 3/2 or 4/2. The 
upper part of the B horizon has moist value of 3. 
Reaction is mildly alkaline or moderately alkaline. The 
horizon is 5 to 10 percent cobbles and 0 to 5 percent 
pebbles. It has a weighted average clay content of 35 to 
50 percent. The B1t horizon is noneffervescent or 
slightly effervescent. The B2t horizon is slightly 
effervescent or strongly effervescent. Lime is 
disseminated or in soft masses. 

The C horizon is mildly alkaline or moderately alkaline. 
It is 5 to 10 percent cobbles and 0 to 5 percent pebbles. 


Pitco Series 


The Pitco series consists of very deep, somewhat 
poorly drained, saline-alkali soils on basin rims and flood 
plains. These soils formed in alluvium derived dominantly 
from igneous and sedimentary rock. Slope ranges from 0 
to 1 percent. 

Soils of the Pitco series are fine, montmorillonitic, 
thermic Fluvaquentic Haplaquolls. 

Typical pedon of Pitco clay, partially drained; about 1.7 
miles northwest of the city of Stratford, about 1.4 miles 
north of Laurel Avenue and 0.4 mile west of the Kings 
River tevee; about 300 feet east of canal; 1,870 feet east 
and 835 feet south of the northwest corner of sec. 12, T. 
20S., R. 19 E. 


Api—0 to 10 inches; dark gray (5Y 4/1) clay, very dark 
gray (5Y 3/1) moist; strong coarse subangular 
blocky structure; very hard, friable, slightly sticky and 
slightly plastic; many very fine roots; common very 
tine tubular pores and many very fine interstitial 
pores; common fine gypsum crystals; mildly alkaline; 
abrupt wavy boundary. 

A12cssa—10 to 16 inches; dark gray (5Y 4/1) clay, 
black (5Y 2.5/2) moist; strong very coarse 
subangular blocky structure; very hard, firm, sticky 
and plastic; common very fine roots; common very 
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fine tubular pores and many very fine interstitial 
pores; common fine gypsum crystals; moderately 
alkaline; abrupt wavy boundary. 

A13gcssa—16 to 23 inches; gray (5Y 5/1) clay, very 
dark gray (SY 3/1) moist; few fine prominent pinkish 
gray (7.5YR 7/2) motties, strong brown (7.5YR 5/6) 
moist; weak very coarse subangular blocky 
structure; very hard, friable, sticky and plastic; 
common very fine roots; few very fine tubular pores 
and common very fine interstitial pores; common 
fine gypsum crystals; moderately alkaline; abrupt 
smooth boundary. 

IIC1gcssa—23 to 30 inches; dark gray (5Y 4/1) clay 
loam, very dark gray (5Y 3/1) moist; common fine 
prominent pink (7.5YR 7/4) mottles, strong brown 
(7.5YR 5/6) moist, and common medium faint black 
(SY 2.5/1, dry or moist) mottles; massive; very hard, 
friable, sticky and plastic; few very fine tubular pores 
and common very fine interstitial pores; gypsum 
crystals in tubular pores; mildly alkaline; abrupt wavy 
boundary. 

INC2gcssa—30 to 42 inches; olive gray (5Y 4/2) clay, 
very dark gray (5Y 3/1) moist; many medium distinct 
olive (5Y 5/4) mottles, olive (5Y 4/3) moist, and 
many medium faint black (5Y 2.5/1, dry or moist) 
mottles; massive; very hard, friable, sticky and 
plastic; common very fine tubular pores; gypsum 
crystals in tubular pores; common pressure faces; 
moderately alkaline; abrupt wavy boundary. 

lIIC3gessa—42 to 60 inches; dark gray (SY 4/1) clay, 
very dark gray (5Y 3/1) moist; many large distinct 
olive (5Y 4/4) mottles, olive gray (SY 4/2) moist, 
and many large faint black (5Y 2.5/1, dry or moist) 
mottles; massive; very hard, friable, sticky and very 
plastic; few very fine tubular pores; common 
pressure faces; mildly alkaline. 


The profile is saturated in a reduced state at some 
time of the year. Organic matter content is 1 to 2 
percent in the A horizon and decreases to about 0.5 
percent at a depth of 23 inches, but the decrease is 
irregular with increasing depth. The profile ranges from 
slightly saline-alkali to strongly saline-alkali and is 
noneffervescent. 

The A horizon has dry color of 5Y 4/1, 5/1, or 5/2, 
and it has moist color of 5Y 2.5/2, 3/1, or 3/2. Faint to 
prominent mottles are in the lower part of the A horizon 
and have color of 7.5YR 5/6 or 5Y 5/6. Reaction is 
neutral to strongly alkaline. 

The C horizon has dry color of 5Y 4/1, 4/2, 5/1, 5/2, 
or 6/1, and it has moist color of 5Y 3/1, 3/2, 4/1, 4/2, 
or 5/1. It has faint, distinct, or prominent mottles that 
have color of 7.5YR 5/6 or of SY 2.5/1, 4/2, 4/3, 4/4, 
or 5/6. It is clay loam or clay and averages more than 
35 percent clay. Reaction is mildly alkaline to strongly 
alkaline. 
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Rambla Series 


The Rambla series consists of very deep, moderately 
well drained, saline-alkali soils on basin rims. These soils 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope ranges from 0 to 2 percent. 

Soils of the Rambla series are sandy over clayey, 
mixed (calcareous), thermic Typic Fluvaquents. 

Typical pedon of Rambla loamy sand, drained; about 
100 feet south of Utica Avenue; 1,370 feet west and 100 
feet south of the northeast corner of sec. 17, T. 23 S., R. 
20E. 


Api—0 to 5 inches; gray (5Y 6/1) loamy sand, dark gray 
(BY 4/1) moist; single grain; loose; few fine and 
many very fine roots; many very fine interstitial 
pores; disseminated lime; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

Ap2—5 to 15 inches; gray (5Y 6/1) loamy sand, dark 
gray (5Y 4/1) moist; single grain; loose; common 
very fine roots; many very fine interstitial pores; 
disseminated lime; strongly effervescent; moderately 
alkaline; abrupt wavy boundary. 

C1—15 to 19 inches; gray (5Y 6/1) loamy fine sand, 
dark gray (5Y 4/1) moist; massive; slightly hard, very 
friable; common very fine roots; common very fine 
interstitial pores; disseminated lime; strongly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

IC2gca—19 to 27 inches; gray (5Y 6/1) clay, gray (5Y 
5/1) moist; few fine prominent strong brown (7.5YR 
4/6) mottles, dark brown (7.5YR 3/4) moist; 
massive; very hard, firm, very sticky and very plastic; 
common very fine roots; few fine and common very 
fine tubular pores; common medium irregularly 
shaped soft masses of lime; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

1I\C3gca—27 to 35 inches; gray (5Y 6/1) clay, olive gray 
(5Y 5/2) moist, many fine prominent yellowish brown 
(10YR 5/4) mottles, dark yellowish brown (10YR 
4/4) moist; massive; very hard, firm, very sticky and 
very plastic; common very fine roots; few very fine 
tubular pores; common medium irregularly shaped 
soft masses of lime; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

IIC4g—35 to 45 inches; variegated gray (5Y 6/1) and 
very pale brown (10YR 8/3) clay, olive gray (5Y 5/2) 
and very pale brown (10YR 7/3) moist; many fine 
prominent yellowish brown (10YR 5/6) mottles, dark 
yellowish brown (10YR 4/4) moist; massive; very 
hard, very firm, very sticky and very plastic; few very 
fine tubular pores; disseminated lime; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

IIIC5g—45 to 60 inches; light gray (5Y 7/1) loamy sand, 
olive gray (5Y 5/2) moist; massive; loose; many very 
fine interstitial pores; disseminated lime; slightly 
effervescent; moderately alkaline. 
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The organic matter content is less than 1 percent at 
the surface and decreases irregularly with increasing 
depth. The profile typically is nonsaline-nonalkali at the 
surface and saline-alkali below a depth of 19 inches. It is 
slightly effervescent to strongly effervescent. The lime is 
disseminated in soft masses. 

The A horizon has dry color of 5Y 6/1 or 7/1, and it 
has moist color of 5Y 4/1 or 5/1. 

The C1 horizon is loamy sand to sandy loam and 
averages 2 to 10 percent clay. 

The C horizon has dry color of 5Y 6/1 or 7/1 or of 
10YR 7/2 or 8/3, and it has moist color of 5Y 4/1, 5/1, 
or 5/2 or of 10YR 6/2 or 7/3. There are few to many, 
fine or medium, distinct or prominent mottles that have 
color of 7.5YR 3/4 or 4/4 or of 10YR 4/4. The reaction 
is moderately alkaline or strongly alkaline. 


Reefridge Series 


The Reefridge series consists of deep, well drained 
soils on uplands. These soils formed in residuum derived 
dominantly from shale and sandstone. Slope ranges 
from 5 to 30 percent. 

Soils of the Reefridge series are fine, montmorillonitic, 
thermic Typic Torrerts. 

Typical pedon of Reefridge clay, 5 to 15 percent 
slopes; at the southern end of Reef Ridge, about one- 
eighth mile northwest of Highway 41; about 700 feet 
west and 1,485 feet north of the southeast corner of 
sec. 1, T. 24S. R. 17 E. 


A11—0 to 1 inch; brown (10YR 5/3) clay, dark grayish 
brown (10YR 4/2) moist; moderate medium 
subangular blocky structure parting to strong 
medium granular; very hard, firm, very sticky and 
very plastic; many very fine roots; many very fine 
interstitial pores; neutral; abrupt smooth boundary. 

A12—1 to 5 inches; light yellowish brown (2.5Y 6/4) 
clay, olive brown (2.5Y 4/4) moist; strong medium 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; many very fine roots; many 
very fine tubular pores; neutral; abrupt smooth 
boundary. 

A13—5 to 14 inches; light yellowish brown (2.5Y 6/4) 
clay, olive brown (2.5Y 4/4) moist; strong coarse 
prismatic structure; very hard, firm, very sticky and 
very plastic; common very fine roots; many very fine 
and few fine tubular pores; few intersecting 
slickensides; neutral; abrupt smooth boundary. 

Ci—14 to 16 inches; light olive brown (2.5Y 5/4) clay, 
olive brown (2.5Y 4/4) moist; few fine prominent 
reddish yellow (7.5YR 6/6) mottles, strong brown 
(7.5YR 5/6) moist; strong coarse prismatic structure; 
very hard, very firm, very sticky and very plastic; 
common very fine roots; many very fine and few fine 
tubular pores; disseminated lime; slightly 
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effervescent; moderately alkaline; abrupt smooth 
boundary. 

C2cacs—16 to 48 inches; light olive brown (2.5Y 5/4) 
clay, olive brown (2.5Y 4/4) moist; common medium 
distinct brownish yellow (10YR 6/8) mottles, 
yellowish brown (10YR 5/8) moist; strong coarse 
prismatic structure; very hard, very firm, very sticky 
and very plastic; few very fine roots; many very fine 
and few fine tubular pores; lime is disseminated and 
in common fine seams; common fine gypsum 
crystals; violently effervescent; moderately alkaline; 
clear smooth boundary. 

C3r—48 inches; variegated light olive gray (5Y 6/2), 
olive yellow (2.5Y 6/6), and yellow (10YR 7/8) 
interbedded calcareous shale and sandstone. 


Depth to paralithic contact of shale or interbedded 
shale and sandstone ranges from 40 to 60 inches or 
more. Vertical cracks extend from the surface and are 1 
to 5 centimeters wide at a depth of 50 centimeters. The 
cracks usually close sometime in January or February for 
less than 60 consecutive days and remain open the rest 
of the year. Few to many intersecting slickensides are 
present in some horizons below a depth of 10 inches. 

The A horizon has dry color of 10YR 4/3, 5/3, or 5/2 
or of 2.5Y 6/4, and it has moist color of 10YR 3/3, 4/3, 
or 4/2 or of 2.5Y 4/4. In some pedons the A11 horizon 
has value of 3 when moist, but this horizon is 2 inches 
thick or less. The A horizon is neutral to moderately 
alkaline. 

The C horizon has dry color of 10YR 4/3, 5/3, or 5/2 
or of 2.5Y 5/4, and it has moist color of 10YR 4/2 or 
4/3 or of 2.5Y 4/4. Mottles are few to many, fine or 
medium, and distinct or prominent and have moist color 
of 7.5YR 5/6 or 6/8 or of 10YR 5/8. The mottles are 
considered to be relict mottles. This horizon is clay or 
clay loam and averages 35 to 60 percent clay. it is 0 to 
5 percent rock fragments 2 millimeters to 3 inches in 
size. It is slightly effervescent to violently effervescent. 
Lime is disseminated or is in seams or soft masses. 
Electrical conductivity of this horizon ranges from 4 to 8 
millimhos per centimeter. 


Remnoy Series 


The Remnoy series consists of shallow, somewhat 
poorly drained, saline-alkali soils on alluvial fans and 
flood plains. These soils formed in alluvium derived 
dominantly from igneous and sedimentary rock. Slope 
ranges from 0 to 2 percent. 

Soils of the Remnoy series are joamy, mixed, thermic, 
shallow Typic Nadurargids. 

Typical pedon of Remnoy very fine sandy loam; about 
245 feet west of 4th Avenue and 0.5 mile north of 
Excelsior Avenue; about 2,500 feet south and 245 feet 
west of the northeast corner of sec. 36, T. 17 S., R. 22 
E. 
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A1—0 to 1 inch; light brownish gray (2.5Y 6/2) very fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
strong medium platy structure; hard, firm, nonsticky 
and nonplastic; many very fine, fine; and medium 
roots; many very fine interstitial pores; disseminated 
lime; strongly effervescent; strongly alkaline; abrupt 
smooth boundary. 

A2—1 to 5 inches; light gray (2.5Y 7/2) very fine sandy 
loam, grayish brown (2.5Y 5/2) moist; strong thick 
platy structure; hard, firm, nonsticky and nonplastic; 
many very fine, fine, and medium roots; many very 
fine interstitial pores and few fine vesicular pores; 
disseminated lime; strongly effervescent; strongly 
alkaline; abrupt smooth boundary. 

B2t—5 to 15 inches; light gray (2.5Y 7/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; common fine 
prominent brownish yellow (10YR 6/8) mottles, 
yellowish brown (10YR 5/6) moist; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; very hard, very firm, very sticky 
and very plastic; many very fine and fine roots 
matted on top of pan; common fine and medium 
tubular pores; common moderately thick clay films in 
cracks and pores; disseminated lime; slightly 
effervescent; very strongly alkaline; abrupt irregular 
boundary. 

Cisicam—15 to 23 inches; light gray (2.5Y 7/2), 
indurated, lime-silica duripan with laminar layer 0.5 
to 1 millimeter thick within the duripan, grayish 
brown (2.5Y 5/4) moist; many fine distinct light olive 
brown (2.5Y 5/4) mottles, olive brown (2.5Y 4/4) 
moist; massive; extremely hard; few very fine roots 
in cracks; common fine tubular pores; common 
moderately thick clay films in cracks and pores; 
fragments do not slake during prolonged soaking in 
water or hydrochloric acid; lime is disseminated and 
in seams; violently effervescent; very strongly 
alkaline; abrupt wavy boundary. 

C2sicam—23 to 29 inches; light gray (2.5Y 7/2) 
indurated lime-silica duripan with laminar layer 0.5 to 
1 millimeter thick within the duripan, dark grayish 
brown (2.5Y 4/2) moist; many fine prominent olive 
yellow (2.5Y 6/6) mottles, olive brown (2.5Y 4/4) 
moist; massive; very hard, very firm; few very fine 
tubular pores; fragments do not slake during 
prolonged soaking in water or hydrochloric acid; lime 
is disseminated and in seams; violently effervescent; 
very strongly alkaline; abrupt wavy boundary. 

IIC3—29 to 52 inches; light gray (2.5Y 7/2) silt loam, 
grayish brown (2.5Y 5/2) moist; few fine prominent 
olive yellow (2.5Y 6/6) mottles, olive brown (2.5Y 
4/4) moist; massive; slightly hard, very friable, 
nonsticky and nonplastic; common very fine 
interstitial pores and common fine tubular pores; 
disseminated lime; violently effervescent; very 
strongly alkaline; abrupt wavy boundary. 
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111C4—52 to 63 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; slightly hard, very friable, slightly sticky and 
nonplastic; few fine tubular pores; disseminated 
lime; violently effervescent; very strongly alkaline; 
abrupt wavy boundary. 

IVC5—63 to 70 inches; light gray (2.5Y 7/2) silt loam, 
grayish brown (2.5Y 5/2) moist; many fine prominent 
olive yellow (2.5Y 6/6) mottles, olive brown (2.5Y 
4/4) moist; massive; slightly hard, very friable, 
slightly sticky and slightly plastic; few fine and 
medium roots; many fine tubular pores; very strongly 
alkaline. 


Depth to a silica and lime duripan ranges from 10 to 
20 inches. The profile commonly is effervescent 
throughout. The lime is disseminated or is in filaments, 
soft masses, or concretions. The upper part of the A 
horizon and the lower part of the C horizon are 
noneffervescent in some pedons. Few to many, fine or 
medium, and distinct or prominent mottles are present in 
the B horizon, the duripan, and the C horizon. The 
mottles have moist color of SY 6/3 or 5/3, of 2.5Y 4/4, 
of 10YR 5/6, 4/6, or 3/6, or of 5YR 4/6. 

The A horizon has dry color of 2.5Y 6/2, 7/1, or 7/2. 
The organic carbon content is less than 0.5 percent. The 
A2 horizon tongues into the B2t horizon and between 
prism faces in some pedons. 

The B2t horizon has dry color of 2.5Y 5/2, 6/2, or 7/2 
or of 10YR 7/3, and it has moist color of 2.5Y 4/2, 5/2, 
or 4/4 or of 10YR 4/3. It averages 27 to 35 percent 
clay. The exchangeable sodium percentage ranges from 
30 to 100 percent. 

The Csicam horizon has dry color of 2.5Y 6/2 or 7/2. 
The duripan is 10 to 20 percent carbonates. It is not 
fractured in some pedons. The thickness of the duripan 
ranges from 10 to 15 inches. The lower part of the C 
horizon has dry color of 2.5Y 7/2, 6/2, 6/4, or 7/4. It is 
sandy loam, fine sandy loam, very fine sandy loam, or 
silt loam. 


Sagaser Series 


The Sagaser series consists of deep, well drained 
soils on mountains. These soils formed in residuum 
derived dominantly from sandstone or shale. Slope 
ranges from 50 to 75 percent. 

Soils of the Sagaser series are fine-loamy, mixed, 
thermic Typic Argixerolls. 

Typical pedon of Sagaser loam, 50 to 75 percent 
slopes; about 3.5 miles west, northwest of Garza Peak, 
and 0.5 mile east of Fresno County line on jeep trail; in 
the NE1/4NE1/4NE1/4 of sec. 8, T. 23 S., R. 16 E. 


A1i—0 to 6 inches; brown (10YR 5/3) loam, very dark 
grayish brown (10YR 3/2) moist; moderate medium 
subangular blocky structure parting to very fine 
subangular blocky; slightly hard, very friable, 
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nonsticky and slightly plastic; many very fine roots; 
many very fine and fine tubular pores; neutral; clear 
wavy boundary. 

B2it—6 to 16 inches; brown (10YR 5/3) clay foam, very 
dark grayish brown (10YR 3/2) moist; moderate 
coarse subangular blocky structure; slightly hard, 
very friable, sticky and slightly plastic; many very 
fine and common fine roots; many very fine and fine 
tubular pores; many moderately thick clay films in 
pores and on peds; neutral; clear wavy boundary. 

B22t—16 to 26 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 3/4) moist; 
moderate coarse subangular blocky structure; very 
hard, very friable, sticky and slightly plastic; many 
very fine and fine roots and common medium roots; 
many very fine and common fine tubular pores; 
about 5 percent gravel-sized hard shale fragments; 
many moderately thick clay films in pores and on 
peds; neutral; gradual wavy boundary. 

B3t—26 to 34 inches; light yellowish brown (10YR 6/4) 
clay loam, dark yellowish brown (10YR 4/4) moist; 
massive; very hard, very friable, sticky and plastic; 
common very fine and many fine roots; common fine 
tubular pores; about 10 percent hard shale 
fragments; many moderately thick clay films in 
pores; neutral; clear wavy boundary. 

C1—34 to 42 inches; light yellowish brown (10YR 6/4) 
shaly clay loam, yellowish brown (10YR 5/4) moist; 
massive; very hard, very friable, sticky and plastic; 
common fine roots; common very fine tubular pores; 
about 20 percent hard shale fragments; neutral; 
clear wavy boundary. 

C2r—42 inches; light gray (2.5Y 7/2) thin weathered 
coating over light gray (5Y 7/2) highly fractured 
shale that, when soaked in water or sodium 
hexametaphosphate, breaks down under moderate 
pressure to a sticky and plastic clay loam; fractures 
are 0.5 to 2.0 centimeters apart, with no rotational 
displacement. 


The thickness of the solum is 32 to 48 inches. Depth 
to paralithic contact is 40 to 60 inches or more. The part 
of the profile between depths of 4 and 16 inches is 
usually moist in all parts from about January 1 to April 
30. It is usually dry in all parts from about July 1 to 
September 1. The profile is neutral or mildly alkaline. 

The A horizon has dry color of 10YR 4/2, 4/3, 5/2, or 
5/3, and it has moist color of 10YR 3/1, 3/2, or 3/3. 
Organic matter content is 2 to 4 percent in the upper 6 
inches and decreases regularly to less than 1 percent at 
a depth of 14 to 20 inches. 

The Bt horizon has dry color of 10YR 4/2, 4/3, 5/3, 
5/4, or 6/4 or of 7.5YR 4/4 or 5/6, and it has moist 
color of 10YR 3/2, 3/3, 3/4, 4/4, or 5/6 or of 7.5YR 3/2 
or 4/4. The upper 6 inches of the B horizon has dry 
value of 4 or 5 and moist value or chroma, or both, of 3 
or less. Clay content averages 27 to 35 percent and is 
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estimated to be 10 to 14 percent more than that in the A 
horizon. The B horizon averages 5 to 15 percent rock 
fragments, mainly in the lower part of the horizon. 

The C horizon has dry color of 10YR 6/4 or 7/4 or of 
7.5YR 6/6, and it has moist color of 10YR 4/4 or 5/4 or 
of 7.5YR 4/4. It averages 15 to 25 percent rock 
fragments. 


Sandridge Series 


The Sandridge series consists of very deep, somewhat 
excessively drained, alkali soils on basin rims. These 
soils formed in windblown alluvium derived dominantly 
from igneous and sedimentary rock. Slope ranges from 0 
to 3 percent. 

Soils of the Sandridge series are siliceous, thermic 
Typic Torripsamments. 

Typical pedon of Sandridge loamy fine sand; about 7.2 
miles south of Utica Avenue and 3.5 miles east of 
Interstate 5, about 100 feet south of a dirt road; 1,520 
feet east and 1,720 feet south of the northwest corner of 
sec. 19, 7.245, RA. 21E. 


A11—0 to 1 inch; grayish brown (2.5Y 5/2) loamy fine 
sand, very dark grayish brown (2.5Y 3/2) moist; 
weak medium platy structure; soft, very friable; many 
very fine roots; many very fine interstitial pores; 
broken shell fragments less than 0.5 millimeter in 
size; electrical conductivity is 0.6 millimho per 
centimeter; exchangeable sodium percentage is 1; 
slightly effervescent; slightly acid; abrupt smooth 
boundary. 

A12—1 to 24 inches; light gray (2.5Y 7/2) loamy fine 
sand, dark grayish brown (2.5Y 4/2) moist; single 
grain; loose; many very fine roots; many very fine 
interstitial pores; broken shell fragments less than 
0.5 millimeter in size; disseminated lime; electrical 
conductivity is 0.25 millimho per centimeter; 
exchangeable sodium percentage is 4; strongly 
effervescent; mildly alkaline; abrupt smooth 
boundary. 

C—24 to 60 inches; light gray (5Y 7/1) loamy fine sand, 
olive gray (5Y 5/2) moist; massive; soft, very friable; 
few very fine roots; many very fine interstitial pores; 
broken shell fragments less than 0.5 millimeter in 
size; disseminated lime; electrical conductivity is 0.6 
millimho per centimeter; exchangeable sodium 
percentage is 29; strongly effervescent; very 
strongly alkaline. 


The part of the profile between depths of 12 and 35 
inches is dry in all parts from March through December 
1, and some or all parts of the profile are not moist for 
as long as 75 consecutive days. The soil is more than 60 
inches deep. Organic matter content is less than 0.5 
percent. The profile is effervescent throughout. Calcium 
carbonate content ranges from 1 to 5 percent. The 
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profile is 1 to 3 percent shell fragments throughout. The 
profile typically is loamy fine sand, loamy sand, or sand. 

The A horizon has dry color of 2.5Y 5/2, 7/2, or 7/1, 
and it has moist color of 2.5Y 3/2, 4/2, or 5/2. The 
reaction is slightly acid to strongly alkaline. 

The C horizon has dry color of 5Y 7/1 or 2.5Y 7/1, 
and it has moist color of 5Y 5/2 or 2.5Y 5/2. 
Exchangeable sodium percentage is 15 to 50. The 
reaction ranges fram moderately alkaline to very strongly 
alkaline. 


Tulare Series 


The Tulare series consists of very deep, somewhat 
poorly drained, saline-alkali soils in basins. These soils 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope ranges from 0 to 1 percent. 

Soils of the Tulare series are fine, montmorillonitic 
(calcareous), thermic Vertic Haplaquolls. 

Typical pedon of Tulare clay, partially drained; about 5 
miles southwest of Corcoran; about 0.5 mile west of 10th 
Avenue and 100 feet north of Redding Avenue; about 
2,640 feet west and 100 feet north of the southeast 
corner of sec. 12, T. 22 S., R. 21 E. 


Api—0 to 0.25 inch; gray (10YR 5/1) clay, very dark 
gray (10YR 3/1) moist; strong fine granular 
structure; very hard, friable, sticky and plastic; many 
very fine tubular pores; violently effervescent; 
moderately alkaline; abrupt smooth boundary. 

Ap2—0.25 inch to 16 inches; gray (10YR 5/1) clay, very 
dark gray (10YR 3/1) moist; common fine faint light 
brownish gray (10YR 6/2) mottles, grayish brown 
(10YR 5/2) moist; strong very coarse prismatic 
structure parting to strong coarse subangular blocky; 
very hard, friable, sticky and plastic; many very fine 
and common fine roots; many very fine tubular 
pores; violently effervescent; moderately alkaline; 
abrupt smocth boundary. 

C1—16 to 31 inches; light gray (5Y 7/2) clay, dark gray 
(N 4/0) moist; common fine distinct olive brown 
(2.5Y 4/4, dry or moist) mottles; strong very coarse 
prismatic structure; hard, friable, sticky and plastic; 
common pressure faces; common very fine roots; 
common very fine tubular pores; violently 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C2ca—31 to 48 inches; light olive gray (5Y 6/2) clay, 
olive gray (5Y 5/2) moist; common fine distinct olive 
brown (2.5Y 4/4, dry or moist) mottles; massive; 
hard, friable, sticky and plastic; common pressure 
faces; common very fine and few fine roots; 
common very fine tubular pores; violently 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C3—48 to 60 inches; grayish brown (2.5Y 5/2) clay, very 
dark grayish brown (2.5Y 3/2) moist; massive; hard, 
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friable, sticky and plastic; common pressure faces; 
few very fine tubular pores; violently effervescent; 
moderately alkaline. 


The profile is saturated at some time of the year. The 
A horizon or mollic epipedon is 14 to 25 inches thick. 
Organic matter content is 2 to 3 percent in the A horizon 
and decreases irregularly with increasing depth. Calcium 
carbonate content is 15 to 25 percent throughout the 
profile and is dominantly disseminated, although thin 
layers of decomposed shell fragments are present at 
random depths. When the profile is dry late in summer, 
vertical cracks extend from the surface to a depth of 25 
to 50 inches and are 2 to 5 inches wide. Pressure faces 
are at a depth of 25 to 40 inches. 

The A horizon has dry color of 10YR 4/1 or 5/1 or of 
5Y 4/1 or 5/1, and it has moist color of 10YR 3/1 or 
3/2 or of 5Y 3/1. It has mottles in the lower part that 
have color of 10YR 3/1 or 5/2 or of 5YR 4/2 or 4/3. 

The C horizon has dry color of 2.5Y 5/2 or of 5Y 5/1, 
5/3, 6/1, 6/2, 7/1, or 7/2, and it has moist color of 2.5Y 
3/2 or 4/2, of 5Y 4/1, 4/2, 4/3, 5/2, or 5/3, or of N 4/0. 
It has mottles that have color of 2.5Y 4/4 or of 5Y 2.5/2, 
4/2, or 4/3. This horizon is dominantly clay or silty clay 
and averages 40 to 60 percent clay. 


Tulare Variant 


The Tulare Variant consists of very deep, poorly 
drained, saline-alkali soils on basin rims and flood plains. 
These soils formed in alluvium derived dominantly from 
igneous and sedimentary rock. Slope ranges from 0 to 1 
percent. 

Soils of the Tulare Variant are very fine, 
montmorillonitic (calcareous), thermic Vertic Haplaquolls. 

Typical pedon of Tulare Variant clay, partially drained; 
about 0.5 mile north of Laurel Avenue and 0.75 mile 
west of 22nd Avenue; in the SE1/4SW1/4SW1/4 of sec. 
12, T. 20S.,R. 19 E. 


Ap1—0 to 2 inches; dark gray (SY 4/1) clay, very dark 
gray (5Y 3/1) moist; strong fine subangular blocky 
structure; very hard, friable, very sticky and very 
plastic; many very fine and fine roots; few very fine 
tubular pores; few fine crystals of gypsum; 
disseminated lime; electrical conductivity is 16 
millimhos per centimeter; exchangeable sodium 
percentage is 23; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

Ap2—2 to 10 inches; gray (5Y 5/1) clay, very dark gray 
(5Y 3/1) moist; few fine prominent yellowish red 
(5YR 5/8) motties, yellowish red (5YR 5/6) moist; 
strong very coarse prismatic structure; very hard, 
friable, very sticky and very plastic; many very fine 
and fine roots; many very fine tubular pores; few fine 
crystals of gypsum; disseminated lime; electrical 
conductivity is 21 millimhos per centimeter; 
exchangeable sodium percentage is 28; strongly 
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effervescent; moderately alkaline; abrupt wavy 
boundary. 

C1g—10 to 27 inches; mixed gray (SY 5/1) and dark 
gray (SY 4/1) clay, dark gray (5Y 4/1) and black (5Y 
2.5/1) moist; common fine prominent strong brown 
(7.5YR 5/6) mottles, brown (7.5YR 4/4) moist; 
massive; extremely hard, friable, very sticky and very 
plastic; many very fine tubular pores; common fine 
crystals of gypsum; disseminated lime; electrical 
conductivity is 30 millimhos per centimeter; 
exchangeable sodium percentage is 36; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C2g—27 to 39 inches; mixed dark gray (5Y 5/1) and 
very dark gray (5Y 3/1) clay, olive gray (5Y 4/2) and 
black (5Y 2.5/1) moist; many medium prominent 
strong brown (7.5YR 5/6, dry or moist) mottles; 
massive; extremely hard, friable, very sticky and very 
plastic; few very fine tubular pores; few fine crystals 
of gypsum; disseminated lime; electrical conductivity 
is 25 millimhos per centimeter; exchangeable 
sodium percentage is 34; slightly effervescent; 
moderately alkaline; abrupt wavy boundary. 

I[Abg—39 to 47 inches; mixed dark gray (5Y 4/1) and 
olive gray (5Y 5/2) clay, black (SY 2.5/1) and olive 
gray (5Y 5/2) moist; common medium distinct 
yellowish brown (10YR 5/4, dry or moist) mottles; 
massive; very hard, friable, very sticky and very 
plastic; common very fine tubular pores; 
disseminated lime; electrical conductivity is 18 
millimhos per centimeter; exchangeable sodium 
percentage is 31; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

IIC3g—47 to 56 inches; light gray (5Y 6/1) clay, gray (5Y 
5/1) moist; many medium prominent yellowish 
brown (10YR 5/6) mottles, brownish yellow (10YR 
6/6) moist; massive; very hard, friable, very sticky 
and very plastic; few very fine tubular pores; 
electrical conductivity is 15.5 millimhos per 
centimeter; exchangeable sodium percentage is 27; 
moderately alkaline; abrupt smooth boundary. 

IIIC4g—56 to 62 inches; light olive gray (5Y 6/2) fine 
sandy loam, olive gray (5Y 5/2) moist; many 
medium prominent brownish yellow (5Y 6/6) 
mottles, yellowish brown (10YR 5/6) moist; massive; 
hard, very friable, slightly sticky and slightly plastic; 
electrical conductivity is 17 millimhos per centimeter; 
exchangeable sodium percentage is 32; moderately 
alkaline. 


The profile is saturated at some time of the year. 
Thickness of the mollic epipedon ranges from 10 to 14 
inches. Organic matter content is 1 to 2 percent in the A 
horizon and decreases irregularly with increasing depth. 
Disseminated lime commonly is present from the surface 
to a depth of 40 inches, and it is present throughout the 
profile in some pedons. When the profile is dry, vertical 
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cracks extend from the surface to a depth of 20 to 30 
inches and are 0.5 to 1 inch wide. Clay content of the 
10- to 40-inch control section is 60 to 70 percent. 
Reaction is mildly alkaline or moderately alkaline. 


Electrical conductivity ranges from 8 to 30 millimhos per 


centimeter. The exchangeable sodium percentage 
ranges from 15 to 50. 


Twisselman Series 


The Twisselman series consists of very deep, well 
drained soils on alluvial fans. These soils formed in 
alluvium derived dominantly from sedimentary rock. 
Slope ranges from 0 to 1 percent. 

Soils of the Twisselman series are fine, mixed 
(calcareous), thermic Typic Torriorthents. 


Typical pedon of Twisselman silty clay; 300 feet north 


of the Kern County line and 45 feet west of the road; 


300 feet north and 45 feet west of the southeast corner 


of sec. 33, T. 24 S., R. 20 E. 
Ap—O to 9 inches; light brownish gray (2.5Y 6/2) silty 


clay, dark grayish brown (2.5Y 4/2) moist; moderate 


medium subangular blocky structure; hard, friable, 
sticky and very plastic; common very fine and few 
fine roots; common very fine tubular pores and 
many very fine interstitial pores; disseminated lime; 
strongly effervescent; moderately alkaline; abrupt 
smooth boundary. 

C1i—9 to 19 inches; tight brownish gray (2.5Y 6/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; massive; 
hard, very friable, sticky and plastic; few very fine 
and common fine roots; many very fine tubular and 
interstitial pores; disseminated lime; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C2—19 to 60 inches; pale yellow (2.5Y 7/4) silty clay, 


olive brown (2.5Y 4/4) moist; massive; hard, friable, 


sticky and plastic; few very fine, fine, and coarse 
roots; many very fine tubular and interstitial pores; 


disseminated lime; strongly effervescent; moderately 


alkaline. 


The part of the profile between depths of 4 and 12 
inches is usually not moist in some or all parts for as 


long as 70 to 90 consecutive days. It is usually dry from 


March or April to December or January. Organic matter 


content is less than 0.5 percent and decreases regularly 


with increasing depth. Lime commonly is disseminated; 
where it is segregated, however, it is present as 


filaments or threads. The profile is moderately alkaline or 


strongly alkaline. Clay content ranges from 40 to 60 
percent. 
Vanguard Series 


The Vanguard series consists of very deep, poorly 
drained, saline-alkali soils on flood plains. These soils 
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formed in alluvium derived dominantly from igneous rock. 
Slope ranges from 0 to 1 percent. 


Soils of the Vanguard series are coarse-loamy, mixed 


(calcareous), thermic Typic Halaquepts. 


Typical pedon of Vanguard sandy loam, partially 


drained; about 0.25 mile south of Grangeville Boulevard. 
and 30 feet west of 24th Avenue; in the 
NE1/4NE1/4NE1/4 of sec. 27, T. 18 S., R. 19 E. 


Ap—O to 6 inches; dark gray (SY 4/1) sandy loam, very 


dark gray (SY 3/1) moist; weak and moderate 
medium subangular blocky structure; very hard, 
friable, slightly sticky and plastic; common very fine 
roots; few fine tubular pores and few very fine 
interstitial pores; electrical conductivity is 22 
millimhos per centimeter; exchangeable sodium 
percentage is 46; strongly alkaline; abrupt wavy 
boundary. 


A12—6 to 16 inches; grayish brown (2.5Y 5/2) sandy 


loam, very dark grayish brown (2.5Y 3/2) moist; 
massive; very hard, friable, slightly sticky and slightly 
plastic; common fine and very fine tubular pores and 
many very fine interstitial pores; disseminated lime; 
electrical conductivity is 15 millimhos per centimeter; 
exchangeable sodium percentage is 30; slightly 
effervescent; moderately alkaline; clear wavy 
boundary. 


C1—16 to 20 inches; light brownish gray (2.5Y 6/2) fine 


sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; many very fine and common fine 
tubular pores and many very fine interstitial pores; 
disseminated lime; electrical conductivity is 7.5 
millimhos per centimeter; exchangeable sodium 
percentage is 45; slightly effervescent; moderately 
alkaline; clear smooth boundary. 


I\C2—20 to 28 inches; light brownish gray (2.5Y 6/2) silt 


loam, dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine and common fine tubular 
pores and many very fine interstitial pores; electrical 
conductivity is 5 millimhos per centimeter; 
exchangeable sodium percentage is 42; moderately 
alkaline; abrupt smooth boundary. 


II|Ab—28 to 34 inches; gray (SY 6/1) loam, very dark 


gray (SY 3/1) moist; moderate medium subangular 
blocky structure parting to moderate fine subangular 
blocky; hard, firm, sticky and plastic; many fine and 
very fine tubular pores; electrical conductivity is 4 
millimhos per centimeter; exchangeable sodium 
percentage is 36; strongly alkaline; abrupt wavy 
boundary. 


IVC3—34 to 60 inches; light olive gray (5Y 6/2) sandy 


clay loam, olive gray (5Y 4/2) moist; many fine 
distinct olive (5Y 5/4) mottles, olive (5Y 5/6) moist; 
massive; hard, firm, sticky and plastic; many fine and 
very fine tubular pores; disseminated lime; electrical 
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conductivity is 3 millimhos per centimeter; 
exchangeable sodium percentage is 37; slightly 
effervescent; strongly alkaline. 


The profile is saturated at some time of the year. 
Organic matter content is 1 to 2 percent in the A horizon 
and decreases irregularly with increasing depth. 
Electrical conductivity of the saturation extract ranges 
from 4 to 25 millimhos per centimeter. Exchangeable 
sodium percentage ranges from 15 to 50. The 
exchangeable sodium percentage decreases with depth. 
It is moderately alkaline to very strongly alkaline. 

The A horizon has dry color of 2.5Y 5/2 or of 5Y 4/1 
or 4/2, and it has moist color of 2.5Y 3/2 or of 5Y 3/1 
or 2/2. 

The C horizon has dry color of 10YR 5/2, of 2.5Y 6/2 
or 5/2, or of 5Y 6/1, 6/2, or 5/2, and it has moist color 
of 10YR 3/2, of 2.5Y 4/2 or 3/2, or of 5Y 4/2 or 3/1. 
Dark colors extend to a depth of less than 20 inches. 
Few to common mottles are in the lower part of the C 
horizon. This horizon has stratified layers of fine sandy 
loam, silt loam, loam, and sandy clay loam in the lower 
part. 


Vaquero Series 


The Vaquero series consists of moderately deep, well 
drained soils on hills and mountains. These soils formed 
in residuum derived dominantly from shale. Slope ranges 
from 15 to 75 percent. 

Soils of the Vaquero series are fine, montmorillonitic, 
thermic Entic Chromoxererts. 

Typical pedon of a Vaquero clay in an area of Vaquero 
and Altamont clays, 15 to 50 percent slopes; 2.75 miles 
northwest of Highway 41 via Stoker Canyon Road, about 
50 feet east of the airstrip; 1,900 feet east and 200 feet 
south of the center of sec. 36, T. 24S., R. 16 E. 


A11—0 to 1 inch; yellowish brown (10YR 5/4) clay, 
brown (10YR 4/3) moist; strong medium subangular 
blocky structure parting to strong very fine 
subangular blocky; very hard, very friable, sticky and 
very plastic; many very fine roots; common very fine 
tubular pores; common intersecting slickensides; 
disseminated lime; slightly effervescent; neutral; 
abrupt wavy boundary. 

A12—1 to 11 inches; brown (10YR 5/3) clay, brown 
(10YR 4/3) moist; strong medium subangular blocky 
structure; very hard, very friable, sticky and very 
plastic; many very fine roots; common very fine 
tubular pores; common intersecting slickensides; 
disseminated lime; slightly effervescent; mildly 
alkaline; abrupt smooth boundary. 

A13—11 to 17 inches; brown (10YR 5/3) clay, brown 
(10YR 4/3) moist; strong medium subangular blocky 
structure; extremely hard, very friable, sticky and 
very plastic; many very fine roots; common very fine 
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tubular pores; common intersecting slickensides; 
disseminated lime; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

C1—17 to 25 inches; brown (10YR 5/3) clay, brown 
(10YR 4/3) moist; strong medium subangular blocky 
structure; extremely hard, friable, sticky and very 
plastic; many very fine roots; common very fine 
tubular pores; common intersecting slickensides; 
lime is disseminated and in common medium 
irregularly shaped soft masses and seams; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C2—25 to 36 inches; variegated brown (10YR 5/3), 
brownish yellow (10YR 6/6) and yellowish brown 
(10YR 5/6) clay, brown (10YR 4/3), yellowish brown 
(10YR 5/6), and dark yellowish brown (10YR 4/6) 
moist; strong medium subangular blocky structure; 
extremely hard, friable, sticky and plastic; few very 
fine roots; common very fine tubular pores; common 
intersecting slickensides; lime is disseminated and in 
common medium irregularly shaped soft masses, 
filaments, and seams; violently effervescent; 
moderately alkaline; abrupt smooth boundary. 

C3r—36 inches; variegated brown (10YR 5/3), yellowish 
brown (10YR 5/6), brownish yellow (10YR 6/6), and 
gray (10YR 5/1) highly fractured calcareous shale 
with soil in the fractures; lime is disseminated and in 
many medium irregularly shaped soft masses, 
concretions, and filaments; violently effervescent; 
strongly alkaline. 


Depth to paralithic contact of shale ranges from 20 to 
40 inches. Vertical cracks extend from the surface and 
are 0.5 to 3 inches wide at a depth of 20 inches. The 
cracks usually close from December through April for 
100 to 150 consecutive days. Few to many intersecting 
slickensides are below a depth of 10 inches. 

The A horizon has dry color of 10YR §/2, 5/3, 5/4, 
6/2, or 6/3 or of 2.5Y 5/2 or 6/2, and it has moist color 
of 10YR 4/2 or 4/3 or of 2.5Y 4/2, 4/4, or 5/4. It is 
slightly effervescent to violently effervescent. Lime is 
disseminated or is in common fine soft masses. The 
calcium carbonate equivalent ranges from 1 to 2 
percent. The profile is neutral to moderately alkaline. 

The C horizon has dry color of 10YR 5/3, 5/6, 6/3, 
6/4, or 6/6 or of 2.5Y 6/2 or 7/4, and it has moist color 
of 10YR 4/3, 4/6, 5/4, 5/6, 6/6, or 6/8 or of 2.5Y 4/4 
or 7/4. Mottles with moist color of 7.5YR 5/8 or 10YR 
3/3 are none to common. The horizon commonly is clay, 
but in some pedons it is silty clay. The calcium 
carbonate equivalent ranges from 1 to 3 percent. The 
horizon typically is alkali in some part, and in some areas 
it is saline-alkali. It is moderately alkaline or strongly 
alkaline. 
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Wadesprings Series 


The Wadesprings series consists of moderately deep, 
well drained soils on hills and mountains. These soils 
formed in residuum derived dominantly from serpentine, 
talc, and asbestos. Slope ranges from 15 to 75 percent. 

Soils of the Wadesprings series are fine-loamy, 
serpentinitic, thermic Pachic Argixerolls. 

Typical pedon of Wadesprings stony loam, 15 to 50 
percent slopes; in a roadbank about 0.3 mile east of the 
Dawson Mine and 1 mile northeast of the Monterey 
County line, about 1,200 feet east and 200 feet south of 
the center of sec. 28, T. 23 S., R. 16 E. 


A1—0 to 1 inch; gray (10YR 5/1) stony loam, very dark 
gray (10YR 3/1) moist; moderate thick platy 
structure; slightly hard, firm, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
interstitial pores and common very fine tubular 
pores; 5 percent pebbles, 5 percent cobbles, and 5 
percent stones; neutral; abrupt wavy boundary. 

B21t—1 to 7 inches; gray (10YR 5/1) clay loam, very 
dark gray (10YR 3/1) moist; strong coarse 
subangular blocky structure; hard, firm, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine interstitial and tubular pores; common thin clay 
films in pores and on peds; 5 percent pebbles and 5 
percent cobbles; mildly alkaline; abrupt wavy 
boundary. 

B22t—7 to 18 inches; gray (10YR 5/1) clay loam, very 
dark gray (10YR 3/1) moist; strong coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; many very fine roots; many very fine 
interstitial pores and many very fine and common 
fine tubular pores; common thin clay films in pores 
and on peds; 5 percent pebbles and 5 percent 
cobbles; moderately alkaline; clear wavy boundary. 

B3t—18 to 31 inches; gray (10YR 5/1) cobbly clay loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
hard, friable, sticky and plastic; common very fine 
roots; many very fine interstitial pores and common 
very fine and fine tubular pores; few thin clay films in 
pores; 10 percent pebbles and 20 percent angular 
cobbles; moderately alkaline; clear wavy boundary. 

Cr—31 inches; variegated light bluish gray (5B 7/1), gray 
(10YR 5/1), and yellow (10YR 7/6) highly 
weathered and fractured talc and asbestos 
surrounding 30 percent serpentine cobbles; common 
very fine roots in fractures; lime is disseminated and 
in few fine seams; strongly effervescent; moderately 
alkaline. 


Depth to paralithic contact composed of talc, 
asbestos, and serpentine ranges from 20 to 40 inches. 
Organic matter content ranges from 1 to 3 percent to a 
depth of more than 20 inches. The part of the profile 
between depths of 5 and 13 inches is moist in some part 
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from mid-December through May. It is usually dry in all 
parts from June 1 to November 1. 

The A and Bat horizons have dry color of 10YR 5/1 or 
4/1. Rock fragment content ranges from 5 to 15 percent. 

The B3t horizon has dry color of 10YR 5/1 or 4/1, 
and it has moist color of 10YR 3/1 or 3/2. Rock 
fragment content ranges from 15 to 35 percent. The 
profile is mildly alkaline or moderately alkaline. 


Wasco Series 


The Wasco series consists of very deep, well drained 
soils on alluvial fans. These soils formed in alluvium 
derived dominantly from sandstone. Slope ranges from 0 
to 5 percent. 

Soils of the Wasco series are coarse-loamy, mixed, 
nonacid, thermic Typic Torriorthents. 

Typical pedon of Wasco sandy loam, 0 to 5 percent 
slopes; about 2 miles southeast of the city of Avenal, 
just west of the cattle pen next to the road; in the 
SE1/4SW1/4SE1/4 of sec. 26, T. 22 S., R. 17 E. 


A11—0 to 1 inch; grayish brown (2.5Y 5/2) coarse sandy 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
soft, very friable, nonsticky and nonplastic; many 
very fine and fine roots; many very fine interstitial 
pores; slightly acid; abrupt smooth boundary. 

A12—1 to 7 inches; light brownish gray (2.5Y 6/2) sandy 
loam, grayish brown (2.5Y 5/2) moist; massive; soft, 
very friable, nonsticky and nonplastic; many very fine 
and fine roots; many very fine interstitial pores and 
common very fine tubular pores; neutral; abrupt 
smooth boundary. 

A13—7 to 20 inches; light brownish gray (2.5Y 6/2) 
sandy loam, grayish brown (2.5Y 5/2) moist; 
massive; soft, very friable, nonsticky and nonplastic; 
many very fine and fine roots; many very fine 
interstitial pores and common very fine tubular 
pores; mildly alkaline; abrupt smooth boundary. 

C—20 to 60 inches; light olive brown (2.5Y 5/4) sandy 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
loose, very friable, nonsticky and nonplastic; 
common fine roots; common very fine tubular pores; 
disseminated lime; slightly effervescent; mildly 
alkaline. 


The part of the profile between depths of 8 and 24 
inches is dry in ali parts from mid-April until mid-January 
and is only continuously moist in some parts for 60 to 90 
consecutive days in winter. Organic matter content is 
less than 0.5 percent and decreases regularly with 
increasing depth. The horizon is neutral to moderately 
alkaline. 

The C horizon has moist color of 2.5Y 5/4, 5/2, or 
6/2. It commonly is sandy loam, but in some areas it is 
fine sandy loam. 


Kings County, California 


Westcamp Series 


The Westcamp series consists of very deep, 
somewhat poorly drained, saline-alkali soils on basin 
rims and flood plains. These soils formed in alluvium 
derived dominantly from sedimentary and igneous rock. 
Slope ranges from 0 to 2 percent. 

Soils of the Westcamp series are fine-silty, mixed 
(calcareous), thermic Aeric Fluvaquents. 

Typical pedon of Westcamp loam, partially drained; 
about 100 feet north of Quail Avenue and 0.2 mile west 
of Highway 41; 1,650 feet east and 100 feet north of the 
southwest corner of sec. 6, T. 22 S., R. 19 E. 


Ap—0 to 7 inches; light brownish gray (2.5Y 6/2) loam, 
dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hard, very friable, slightly sticky and slightly 
plastic; common very fine and fine roots; many very 
fine interstitial pores; disseminated lime; electrical 
conductivity is 3 millimhos per centimeter; 
exchangeable sodium percentage is 4; strongly 
effervescent; mildly alkaline; abrupt smooth 
boundary. 

A12—-7 to 10 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hard, friable, sticky and slightly plastic; many 
very fine and common fine roots; few very fine 
tubular pores and many very fine interstitial pores; 
disseminated lime; electrical conductivity is 2.7 
millimhos per centimeter; exchangeable sodium 
percentage is 9; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

{iC 1—10 to 14 inches; light yellowish brown (2.5Y 6/4) 
silt loam, dark grayish brown (2.5Y 4/2) moist; 
common fine distinct light gray (5Y 7/1) mottles and 
few fine distinct yellow (10YR 7/6) mottles, gray (5Y 
5/1) and yellowish brown (10YR 5/6) moist; 
massive; slightly hard, very friable, sticky and slightly 
plastic; many very fine and few fine roots; few very 
fine tubular pores and many very fine interstitial 
pores; disseminated lime; electrical conductivity is 
3.8 millimhos per centimeter; exchangeable sodium 
percentage is 12; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

iiIC2g—14 to 20 inches; pale yellow (2.5Y 7/4) silt loam, 
olive brown (2.5Y 4/4) moist; many medium distinct 
light gray (SY 7/1) mottles, dark gray (5Y 4/1) moist; 
massive; slightly hard, very friable, slightly sticky and 
nonplastic; few very fine and fine roots; common 
very fine tubular pores and many very fine interstitial 
pores; disseminated lime; electrical conductivity is 
3.1 millimhos per centimeter; exchangeable sodium 
percentage is 32; slightly effervescent; strongly 
alkaline; abrupt smooth boundary. 

IVC3gca—20 to 26 inches; variegated light gray (2.5Y 
7/2 and 5Y 7/1) silty clay loam with many thin strata 
of silt loam, dark grayish brown (2.5Y 4/2) and gray 
(5Y 5/1) moist; many medium distinct yellow (10YR 
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7/6) mottles, yellowish brown (10YR 5/4) moist; 
massive; hard, firm, very sticky and very plastic; few 
very fine roots; many very fine tubular pores and 
common very fine interstitial pores; lime is 
disseminated and in common fine soft masses; 
electrical conductivity is 4.7 millimhos per 
centimeter; exchangeable sodium percentage is 44; 
violently effervescent; strongly alkaline; abrupt 
smooth boundary. 

VC4gca—26 to 37 inches; very pale brown (10YR 7/3) 
silt loam, brown (10YR 4/3) moist; many fine distinct 
light gray (SY 7/1} mottles, dark gray (SY 4/1) moist; 
massive; slightly hard, very friable, slightly sticky and 
nonplastic; few very fine roots; many very fine 
tubular and interstitial pores; disseminated lime; 
electrical conductivity is 27 millimhos per centimeter; 
exchangeable sodium percentage is 59; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

ViC5gsa—37 to 58 inches; variegated light gray (2.5Y 
7/2), white (5Y 8/1), and pale yellow (2.5Y 7/4) silty 
clay, grayish brown (2.5Y 5/2), gray (5Y 5/1), and 
light yellowish brown (2.5Y 6/4) moist; massive; 
extremely hard, firm, very sticky and very plastic; 
lime is disseminated and in common medium soft 
masses; electrical conductivity is 19 millimhos per 
centimeter; exchangeable sodium percentage is 53; 
violently effervescent; strongly alkaline; abrupt 
smooth boundary. 

VilG6gsacs—58 to 72 inches; light gray (5Y 7/1) clay, 
bluish gray (5B 5/1) moist—quickly oxidizes to gray 
(N 6/0, moist) when exposed to air; few fine 
prominent brownish yellow (10YR 6/6) mottles, dark 
yellowish brown (10YR 4/4) moist; massive; 
extremely hard, very firm, very sticky and very 
plastic; lime in few fine soft masses; common fine 
crystals of gypsum; electrical conductivity is 22 
millimhas per centimeter; exchangeable sodium 
percentage is 57; slightly effervescent; moderately 
alkaline. 


The profile is highly stratified. It is saturated, naturally 
free of dissolved oxygen, in a reduced state at some 
time of the year. Organic matter content is less than 1 
percent at the surface and decreases irregularly with 
increasing depth. 

The A horizon has dry color of 2.5Y 5/2, 6/2, or 6/4 
or of 5Y 6/2, and it has moist color of 2.5Y 4/2 or 5/2 
or of 5Y 4/1 or 4/2. It is mildly alkaline to very strongly 
alkaline. It is slightly effervescent to violently 
effervescent. The calcium carbonate equivalent ranges 
from 1 to 3 percent. 

The C horizon has dry color of 10YR 7/3, of 2.5Y 4/2, 
6/4, 7/2, or 7/4, of N 8/0 or 8/2, or of 5Y 4/1, 6/1, 6/2, 
7/1, or 8/1, and it has moist color of 10YR 4/3, of 2.5Y 
4/2, 4/4, 5/2, 6/2, 6/4, or 7/2, of 5Y 3/1, 3/2, 4/1, 4/3, 
5/1, or 5/2, of 5GY 5/1, of N 6/0, or of 5B 5/1. Mottles 
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have moist color of SYR 3/4 or 4/4, of 7.5YR 4/4 or 
5/6, of 10YR 3/3, 4/4, 5/4, or 5/6, of 2.5Y 7/6, of 5Y 
3/1, 4/1, or 5/1, of SGY 5/1, or of N 5/0. More than 40 
percent of the moist matrix colors at a depth of 10 to 30 
inches have chroma of 3 or more where mottles are 
present. Chroma is 2 or 3 in pedons where no mottles 
are present. The C horizon ranges from fine sandy loam 
to clay, and the particle size control section is 18 to 35 
percent clay and less than 15 percent sand that is fine 
or coarser. It is moderately alkaline to very strongly 
alkaline. The calcium carbonate equivalent ranges from 
1 to 14 percent. Lime is disseminated or is segregated in 
soft masses and filaments. 


Westhaven Series 


The Westhaven series consists of very deep, 
moderately well drained soils on alluvial fans. These 
soils formed in alluvium derived dominantly from igneous 
and sedimentary rock. Slope ranges from 0 to 5 percent. 

Soils of the Westhaven series are fine-silty, mixed 
(calcareous), thermic Typic Torrifluvents. 

Typical pedon of Westhaven loam, 0 to 2 percent 
slopes; 2,600 feet south of Nevada Avenue and 250 feet 
west of 30th Avenue; 2,600 feet south and 250 feet west 
of the northeast corner of sec. 3, T. 21 S., R. 18 E. 


Ap—O to 7 inches; light brownish gray (2.5Y 6/2) loam, 
dark grayish brown (2.5Y 4/2) moist; moderate 
coarse subangular blocky structure; slightly hard, 
very friable, sticky and plastic; common very fine 
and few fine roots; common very fine tubular pores 
and many very fine interstitial pores; disseminated 
lime; slightly effervescent; moderately alkaline; 
abrupt smooth boundary. 

C1i—7 to 19 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
coarse subangular blocky structure; slightly hard, 
friable, sticky and plastic; few very fine, fine, and 
medium roots; common very fine tubular pores and 
many very fine interstitial pores; disseminated lime; 
slightly effervescent; moderately alkaline; clear wavy 
boundary. 

ItC2—19 to 24 inches; light brownish gray (2.5Y 6/2) 
silty clay loam with many thin strata of silty clay and 
silt loam, dark grayish brown (2.5Y 4/2) moist; 
massive; slightly hard, friable, sticky and plastic; few 
very fine, fine, and medium roots; many very fine 
tubular and interstitial pores; lime is disseminated 
and in common fine irregularly shaped soft masses; 
strongly effervescent; moderately alkaline; abrupt 
wavy boundary. 

(iC3—24 to 29 inches; light brownish gray (2.5Y 6/2) silt 
loam with many thin strata of silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; common fine 
prominent yellowish brown (10YR 5/6) mottles, dark 
yellowish brown (10YR 3/6) moist; massive; slightly 
hard, very friable, sticky and plastic; few fine roots; 
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many very fine tubular and interstitial pores; lime is 
disseminated and in common fine irreguiarly shaped 
soft masses; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

!1C4—29 to 45 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hard, very friable, sticky and plastic; few very 
fine roots; many very fine tubular and interstitial 
pores; disseminated lime; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

IVC5—45 to 72 inches; light brownish gray (2.5Y 6/2) 
silty clay, dark grayish brown (2.5Y 4/2) moist; 
massive; hard, friable, sticky and very plastic; few 
very fine tubular pores; disseminated lime; strongly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

VC6—72 to 84 inches; light gray (2.5Y 7/2) loamy sand, 
dark grayish brown (2.5Y 4/2) moist; massive; loose; 
many very fine interstitial pores; mildly alkaline. 


The profile between depths of 4 and 12 inches is dry 
in all parts from April through December and is not moist 
in some or all parts for as long as 90 consecutive days. 
The profile is mildly alkaline to strongly alkaline. It is 
noneffervescent to violently effervescent; however, lime 
is present in all pedons between depths of 10 and 20 
inches. The lime is disseminated and in filaments or soft 
masses. Electrical conductivity ranges from 0.5 to 8 
millimhos per centimeter, and the exchangeable sodium 
percentage is is 2 to 42. 

The © horizon has dry color of 2.5Y 6/2 or 7/2 or of 
5Y 6/3, and it has moist color of 2.5Y 4/2 or 5/2 or of 
5Y 5/3. It has few or common, fine or medium, and 
distinct to prominent mottles and has moist color of 
10YR 3/6 or 5/6. The horizon ranges from fine sandy 
loam to clay, and the particle-size control section 
commonly is 18 to 35 percent clay. The horizon is loamy 
sand to clay below a depth of 40 inches. Less than 15 
percent of the particles are sand that is fine or coarser, 
by weighted average, between depths of 10 and 40 
inches. 


Whitewolf Series 


The Whitewolf series consists of very deep, somewhat 
excessively drained soils on alluvial fans. These soils 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope ranges from 0 to 1 percent. 

Soils of the Whitewolf series are mixed, thermic Xeric 
Torripsamments. 

Typical pedon of Whitewolf coarse sandy loam; about 
2,100 feet north of Lacey Boulevard and 130 feet west 
of 16th Avenue; 2,100 feet north and 130 feet west of 
the southeast corner of sec. 25, T. 18 S., R. 20 E. 


Ap—O to 10 inches; grayish brown (10YR 5/2) coarse 
sandy loam, very dark grayish brown (10YR 3/2) 
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moist; massive; soft, very friable, nonsticky and 
nonplastic; common fine roots; common fine tubular 
pores; slightly acid; abrupt smooth boundary. 

C—10 to 60 inches; white (2.5Y 8/2) sand, grayish 
brown (2.5Y 5/2) moist; massive; loose; many fine 
interstitial pores; slightly acid. 


The part of the profile between depths of 12 and 22 
inches is dry more than half the year. Organic matter 
content at a depth of 10 inches is less than 1 percent. 
The profile is neutral or slightly acid. 

The A horizon has dry color of 10YR 5/2 or 5/3, and it 
has moist color of 10YR 3/2 or 3/3. 

The C horizon has dry color of N 6/0 or 8/0 or of 2.5Y 
8/2, and it has moist color of N 5/0, 6/0, or 7/0 or of 
2.5Y 5/2. 


Youd Series 


The Youd series consists of shallow, somewhat poorly 
drained, saline-alkali soils on flood plains. These soils 
formed in alluvium derived dominantly from igneous and 
sedimentary rock. Slope ranges from 0 to 1 percent. 

Soils of the Youd series are loamy, mixed, thermic, 
shallow Entic Durorthids. 

Typical pedon of Youd fine sandy loam; about 50 feet 
south and 30 feet east of the intersection of Flint 
Avenue and 4th Avenue; 50 feet south and 30 feet east 
of the northwest corner of sec. 18, T. 18 S., R. 23 E. 


Ap—0 to 10 inches; pale yellow (5Y 7/3) fine sandy 
loam, olive (SY 5/3) moist; weak medium subangular 
blocky structure; soft, very friable, slightly sticky and 
slightly plastic; common very fine roots; many very 
fine interstitial pores and common very fine tubular 
pores; lime is in common fine soft masses; electrical 
conductivity is 24 millimhos per centimeter; 
exchangeable sodium percentage is 45; slightly 
effervescent; medium acid; abrupt wavy boundary. 

Ci1si—10 to 26 inches; pale yellow (5Y 7/3) duripan, 
olive (BY 5/3) moist; common fine distinct light 
yellowish brown (10YR 6/4) mottles, brown (10YR 
4/3) moist; massive; extremely hard, extremely firm; 
many very fine and fine continuous random tubular 
pores; many thick clay films in pores; lime is in few 
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fine concretions; electrical conductivity is 3.5 
millimhos per centimeter; exchangeable sodium 
percentage is 2; slightly effervescent; neutral; abrupt 
wavy boundary. 

\IC2—26 to 34 inches; pale yellow (2.5Y 7/4) very fine 
sandy loam, olive brown (2.5Y 4/4) moist; common 
fine distinct brownish yellow (10YR 6/6) mottles, 
yellowish brown (10YR 5/6) moist; massive; slightly 
hard, very friable, nonsticky and nonplastic; many 
very fine interstitial pores; electrical conductivity is 
0.9 millimho per cubic centimeter; exchangeable 
sodium percentage is 4; neutral; abrupt smooth 
boundary. 

11IC3—-34 to 60 inches; light gray (2.5Y 7/2) sand, 
grayish brown (2.5Y 5/2) moist; massive; slightly 
hard, loose; many very fine interstitial pores; 
electrical conductivity is 0.6 millimho per cubic 
centimeter; exchangeable sodium percentage is 11; 
neutral. 


Depth to the duripan is 8 to 20 inches. The part of the 
profile between a depth of 8 inches and the duripan is 
dry in all parts from April t until December 1 and is 
usually not moist in some or all parts for as long as 90 
consecutive days. 

The A horizon has dry color of 5Y 7/2, 7/3, or 6/2, of 
2.5Y 7/2 or 6/2, or of 10YR 7/3 or 7/4, and it has moist 
color of 5Y 5/2 or 5/3, of 2.5Y 5/2 or 4/2, or of 10YR 
5/3 or 5/4. Clay content is 12 to 18 percent. The 
horizon is medium acid to neutral. It typically is saline- 
alkali. 

The C1si horizon has dry color of 5Y 7/3, 7/2, or 7/1, 
and it has moist color of 5Y 6/2, 5/2, or 5/3. Mottles are 
few or common, and they have moist color of 10YR 5/4 
or 4/3 or of 7.5YR 3/2. The horizon is 12 to 20 inches. 
The part of the C horizon below the C1si horizon has dry 
color of 2.5Y 7/2, 7/4, or 6/4 or of 10YR 7/4, and it has 
moist color of 2.5Y 6/2, 5/2, or 4/4 or of 10YR 5/4. 
Mottles are few or common, and they have moist color 
of 10YR 5/6 or 7.5YR 5/6. Texture ranges from sand to 
silt loam. In some pedons lime is present in the lower 
part of the C horizon. Reaction ranges from neutral to 
moderately alkaline. The C horizon is saline-alkali in 
some pedons. 


Formation of the Soils 
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This section discusses the factors of soil formation, 
relates them to the formation of soils in the survey area, 
and explains the processes of soil formation. 

Soil is the collection of natural bodies on the earth’s 
surface. In places it is modified or even made by man of 
earthy material containing living matter and supporting or 
capable of supporting plants outdoors. It is a mixture of 
rocks and minerals, organic matter, water, and air, all of 
which occur in varying proportions, The factors that 
cause soils to differ are (1) the physical and chemical 
composition of the parent material; (2) the climate under 
which the soil material has accumulated and existed 
since accumulation; (3) biological forces; (4) relief, or lay 
of the land; and (5) the length of time the forces of soil 
development have acted on the parent material. The 
relative importance of each factor differs from place to 
place, but generally the interaction of all the factors 
determines the kind of soil that forms in any given place. 
The influence of each soi! forming factor on the soils in 
the survey area is described in the pages that follow. 


Parent Material 


The parent material from which the soils in the survey 
area have developed is both transported and residual. 
The parent material is the weathered rock or 
unconsolidated material from which soils form. The 
hardness, grain size, porosity, and amount of salts in the 
parent materia! and its content of weatherable minerals 
greatly influence the formation of soils. 

Transported parent material — Recent alluvial deposits 
of many of the soils in the survey area are derived from 
parent material from the Sierra Nevada. They are 
dominantly vreathered from igneous rock such as granite 
and gabbro and to a lesser extent from sedimentary rock 
such as sandstone. The granite is composed mainly of 
quartz and orthoclase (potassium) feldspar, with a lesser 
amount of mica and a small amount of hornblende (5). 
Gabbro is mainly composed of plagioclase (sodium and 
calcium) feldspar, augite, and hornblende. The Armona, 
Boggs, Cajon, Corona, Excelsior, Garces, Goldberg, 
Grangeville, Kimberlina, Lakeside, Lemoore, Nord, 
Vanguard, and Whitewolf soils formed in material derived 
from gabbro. 

Older alluvial deposits derived from parent material 
from the Sierra Nevada have a hardpan or weakly 
cemented layer. The Melga, Remnoy, and Youd soils 
formed in this material. 


Alluvial deposits on the west side of the San Joaquin 
Valley are derived from parent material in the hills and 
mountains on the west side of the valley. They 
dominantly are weathered from sedimentary rock such 
as sandstone and shale. The Avenal, Milham, Panoche, 
Parkfield Variant, Twisselman, Wasco, and Westhaven 
soils formed in this material. 

The soils in the Tulare Lake basin and on the basin 
rim formed in alluvium derived from parent material in 
the Sierra Nevada and on the hills and mountains on the 
west side of the San Joaquin Valley. The Gepford, 
Homeland, Houser, Lethent, Pitco, Rambla, Sandridge, 
Tulare, Tulare Variant, and Westcamp soils formed in 
this material. 

Residual parent material.—The parent material of most 
of the residual soils on the hills and mountains in the 
survey area weathered from sedimentary rock, mainly 
sandstone and shale. The sandstone contains more than 
50 percent sand-sized particles, mainly of quartz, that 
are cemented together with silica, iron, or carbonates. 
The cementing material, together with “impurities” such 
as feldspar, influences the kind of soil that formed in 
material derived from sandstone. The shale is laminated 
or layered and somewhat indurated or hardened. In 
general, its mineral composition is of layer silicates, 
feldspar, quartz, a small amount of mica, and (in some 
places) calcium carbonate. The Altamont, Cantua, 
Carollo, Delgado, Gaviota, Kettleman, Kreyenhagen, 
Mercey, Millsholm, Reefridge, Sagaser, and Vaquero 
soils formed in material derived from sedimentary rock. 
The Henneke and Wadesprings soils formed in material 
derived from serpentine. 


Climate 


Climate has had a major influence on the formation of 
the soils in the survey area. Moisture and temperature 
influence the amount and kind of vegetation that grows, 
the rate at which minerals weather, and the removal of 
material from the different soil horizons or accumulation 
of material in them. 

The summers are virtually rainiess. The winters are 
cool, and most of the annual precipitation falls between 
December and March. By tate in winter the soils are 
usually moist to a depth of several feet. By summer 
these same soils are very dry. 
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The rainfall increases from southwest to northeast in 
the survey area across the valley and from east to west 
in the hills and mountains. The average annual 
Precipitation ranges from about 5 to 8 inches in the part 
of the survey area that is in the San Joaquin Valley. The 
average annual precipitation ranges from about 6 to 18 
inches in the hills and mountains. 

The air temperature varies considerably from the San 
Joaquin Valley to the mountains on the west side of 
Kings County. The average annual air temperature 
ranges from about 61 degrees F in the northeastern part 
of the county to about 65 degrees on the western edge 
of the San Joaquin Valley. The average air temperature 
decreases from about 65 degrees in the lower lying 
Kettleman Hills to about 59 degrees in the upper 
mountains. 

Plant growth is rapid early in spring but ceases in May 
and June because of lack of moisture and increased air 
temperature. With increased elevation in the hills and 
mountains, however, plants continue to grow until later in 
summer because of increased precipitation and lower 
temperatures. On the upper part of the hills and 
mountains, vegetation is more abundant and generally 
the organic matter content of the soils is greater. 


Biological! Activity 


The vegetation in the survey area has had more effect 
on the formation of soils than have other biological 
agents. Burrowing animals, insects, bacteria, and fungi 
are important, but their activity depends in large part 
upon the vegetation that grows on the soil. The main 
effects of vegetation results from the accumulation of 
organic matter in the surface layer and the penetration 
or roots into the surface layer and subsoil. 

On the poorly drained flood plains in the area, the Jush 
growth of vegetation provides the organic matter that 
produces the mollic epipedon of the Gepford soils. 

The north-facing slopes of the hills and mountains are 
protected from direct sunlight. This shading effect 
increases the amount of water available to plants 
because it reduces evaporation. Because of this 
additional soil moisture, the soils on these slopes 
support a greater amount of grasses, forbs, shrubs, and 
hardwood trees. This vegetation adds organic matter and 
influences the color, structure, and physical condition of 
the soils. Sagaser soils are examples of soils that exhibit 
this effect. In contrast, the vegetation on the steep, 
south-facing slopes in some areas is very sparse. It 
provides little shade, returns little organic matter to the 
soil, and permits the soil to dry out faster and remain dry 
longer. The shallow Gaviota soils are on these exposed 
slopes. 

In the hills and mountains, the plant cover is different 
because of the greater precipitation. Annual grasses and 
forbs are dominant on the lower hills. On the higher hills 
and mountains, these plants gradually give way to a 
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mixture of annual grasses, forbs, shrubs, oaks, and 
Digger pines. Decomposition of the organic matter and 
the metabolism of plants produce acids that increase the 
rate of weathering. Leaf litter or duff also insulates the 
soil against heat and cold and reduces the rate of 
evaporation, which increases the length of time favorable 
for bacterial activity. 


Time 


The effect time has on soil formation in the survey 
area is evident in the degree of development and 
alteration of parent material by the interacting factors of 
climate, living organisms, and relief. As weathering and 
pedogenic processes proceed with time, the influence of 
the parent material is less and less. The position of soils 
on fans and stream terraces generally establishes their 
comparative age. The lowest stream bottoms generally 
consist of the most recent alluvium, and the highest 
stream terraces consist of the oldest alluvium. 

The soils that formed in recent deposits of alluvium 
generally are deep and permeable. These soils generally 
do not exhibit horizon development, and some are 
stratified, which is evidence of recent flooding. Some 
recent alluvial soils are those of the Grangeville, 
Kimberlina, Panoche, and Whitewolf series. 

Some alluvial soils considered to be older than the 
recently deposited soils are the Garces, Lethent, and 
Remnoy soils. These soils have at feast on diagnostic 
horizon below the surface. 

One of the oldest soils, the Parkfield Variant, is on 
high stream terraces. Because of its high position on the 
landscape, it is no longer susceptible to flooding and has 
been in place long enough to have a well developed 
profile. tt has a clay enriched subsoil with a high content 
of montmorillonitic clay. 

In the hills and mountains, most of the land surface 
has been subject to fairly steady geologic erosion. The 
effect of change in climate with increased elevation has 
had more influence on profile development than has time 
alone. 


Relief 


Relief influences soil formation primarily through its 
effect upon drainage, runoff, and water erosion and 
secondarily through variations in exposure to the sun 
and wind currents. The major differences in relief in the 
survey area are exemplified by three prominent 
physiographic units: (1) the alluvial fans and flood plains 
in the San Joaquin Valley; (2) the Tulare Lake basin and 
basin rim; and (3) the Kettleman Hills, Kreyenhagen Hills, 
and the Diablo Range. 

Alluvial fans and flood plains cover areas along rivers 
and streams that extend into the San Joaquin Valiey. 
They are nearly level to gently sloping and were formed 
by the deposition of soil material. The Cajon, Kimberlina, 
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Melga, Panoche, Twisselman, and Wasco soils are some 
of the soils on these alluvial fans and flood plains. The 
soils on these positions have less abundant vegetation 
because of limited soil moisture; therefore, they have a 
lower content of organic matter and a lighter colored 
surface layer. The lower lying, more nearly level areas 
on these positions receive additional soil moisture from a 
high water table. This has produced more abundant 
vegetation and accounts for the high organic matter 
content of the Grangeville soils. 

The Gepford, Houser, and Tulare soils are some of the 
soils on the Tulare Lake basin or basin rim. These soils 
are clayey. They are at the lower elevations in the survey 
area, where fine textured igneous and sedimentary 
alluvium was deposited by rivers and streams. 
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The Cantua, Carollo, Delgado, Kettleman, Mercey, and 
Reefridge soils are in the Kettleman hills, the 
Kreyenhagen Hills, or other associated hills. These 
moderately sloping to steep soils have medium to rapid 
runoff. Material is eroded from the surface, which affects 
soil depth. The characteristics of the shallow Delgado 
soils and the moderately deep Mercey soils have been 
determined in part by their slope. 

Aspect, or the direction a slope faces, becomes 
increasingly important in the hills and mountains of the 
Diablo Range. Sagaser soils generally are on north 
aspects which are cooler; therefore, these soils support 
more vegetation and thus have a dark-colored surface 
layer. 
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Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali soil. A soil having so high a degree of alkalinity 
(pH 8.5 or higher), or so high a percentage of 
exchangeable sodium (15 percent or more of the 
total exchangeabie bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedding planes. Fine strata, less than 5 millimeters 
thick, in unconsolidated alluvial, eolian, lacustrine, or 
marine sediment. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, 


supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Broad-base terrace. A ridge-type terrace built to control 
erosion by diverting runoff along the contour at a 
nonscouring velocity. The terrace is 10 to 20 inches 
high and 15 to 30 feet wide and has gently sloping 
sides, a rounded crown, and a dish-shaped channel 
along the upper side. It may be nearly level or have 
a grade toward one or both ends. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

California bearing ratio (CBR). The load-supporting 
capacity of a soil as compared to that of a standard 
crushed limestone, expressed as a ratio. First 
standardized in California. A soil having a CBR of 16 
supports 16 percent of the load that would be 
supported by standard crushed limestone, per unit 
area, with the same degree of distortion. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 
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Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter, in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climax pliant community. The plant community on a 
given site that will be established if present 
environmental conditions continue to prevail and the 
site is properly managed. 

Coarse fragments. Mineral or rock particles larger than 
2 millimeters in diameter. 

Coarse textured soil. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both, moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
or soi! phases or miscellaneous areas in such an 
intricate pattern or so small in area that it is not 
practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils or miscellaneous areas are somewhat similar in 
all areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Consistence, soll. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—Readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” 
when rolled between thumb and forefinger. 
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Sticky.—Adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull 
free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft—When dry breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per cubic 
centimeter. Such a layer affects the ease of digging 
and can affect filling and compacting. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—These soils have very high 
and high hydraulic conductivity and low water 
holding capacity. They are not suited for crop 
production unless irrigated. 

Somewhat excessively drained.—These soils have 
high hydraulic conductivity and low water holding 
capacity. Without irrigation only a narrow range of 
crops can be grown, and yields are low. 
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Well drained.—These soils have intermediate water 
holding capacity. They retain optimum amounts of 
moisture, but they are not wet close enough to the 
surface or long enough during the growing season 
to adversely affect yields. 

Moderately well drained.—These soils are wet close 
enough to the surface for long enough that planting 
or harvesting operations or yields of some field 
crops are adversely affected unless artificial 
drainage is provided. Moderately well drained soils 
commonly have a layer with low hydraulic 
conductivity, a wet layer relatively high in the profile, 
additions of water by seepage, or some combination 
of these. 

Somewhat poorly drained.—These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or crop growth is 
markedly restricted unless artificial drainage is 
provided. Somewhat poorly drained soils commonly 
have a layer with low hydraulic conductivity, a wet 
layer high in the profile, additions of water through 
seepage, or a combination of these. 

Poorly drained.—These soils commonly are so wet 
at or near the surface during a considerable part of 
the year that field crops cannot be grown under 
natural conditions. Poorly drained conditions are 
caused by a Saturated zone, a layer with low 
hydraulic conductivity, seepage, or a combination of 
these. 

Very poorly drained.—These soils are wet to the 
surface most of the time. These soils are wet 
enough to prevent the growth of important crops 
(except rice) unless artificially drained. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the Jand surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature; for example, fire that exposes 
the surface. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
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Excess alkali (in tables). Excess exchangeable sodium 
in the soil. The resulting poor physical properties 
restrict the growth of plants. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Excess lime (in tables), Excess carbonates in the soil 
that restrict the growth of some plants. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 
Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 

common in regions of limited rainfall where cereal 
grain is grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified piants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist 6 to 15 inches (15 to 
38 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Fragile (in tables). A soil that is easily damaged by use 
or disturbance. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gilgai. Commonly a succession of microbasins and 
microknolls in nearly level areas or of microvalleys 
and microridges parailel with the slope. Typically, 
the microrelief of Vertisols—clayey soils having a 
high coefficient of expansion and contraction with 
changes in moisture content. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and motties. 

Graded stripcropping. Growing crops in strips that 
grade toward a protected waterway. 
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Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Materia! that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, as much as 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water tabie. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Gypsum. Hydrous calcium sulfate. Commonly used to 
reclaim alkali (Sodic) soils. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or 
geographic distribution. 

Hardpan. A hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric material and the more 
decomposed sapric material. 

Horizon, soll. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

8 horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
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(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
Structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, alluminum, or 
some combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying soil material. The material of 
a C horizon may be either like or unlike that in which 
the solum formed. If the material is known to differ 
from that in the solum, the number 2 precedes the 
letter C. 

F layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral! soils. 

Hydrologic soll groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Nuviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to 
livestock. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 
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Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 

LOSS than: O:2irisicshiccis deri ciaciteadicieonienan very low 
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0.4 to 0.75... . moderately low 
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Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, plants invade 
following disturbance of the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, as 
well as the amount of soil and rock material, vary 
greatly. 
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Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, or 
structure by heat, pressure, and movement. Nearly 
all such rocks are crystalline. 

Minera! soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—/few, common, and 
many, size—fine, medium, and coarse; and 
contrast—faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Narrow-base terrace. A terrace no more than 4 to 8 
feet wide at the base. A narrow-base terrace is 
similar to a broad-base terrace, except for the width 
of the ridge and channel. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 
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Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called ‘‘a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. {ts area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

WealddaesdestoeueitessVr raged dzscesis less than 0.06 inch 
fatten 0.06 to 0.2 inch 
Snide 0.2 to 0.6 inch 
.6 inch to 2.0 inches 
2.0 to 6.0 inches 
ere 6.0 to 20 inches 

VETY FADIC. .ecescecesrseereesesestetenenies more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

PH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plateau. An extensive upland mass with relatively flat 
summit area that is considerably elevated (more 
than 100 meters) above adjacent lowlands and 


Moderately slow.... 
Moderate 
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separated from them on one or more sides by 
escarpments. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
system. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely Cid. cscs rseeeseeeeeeerees Below 4.5 
Very strongly acid... 4.5 to 5.0 
Strongly acid........ 5.1 to 5.5 
Medium acid.... 5.6 to 6.0 
Slightly acid. 6.1 to 6.5 
Neutral............. 6.6 to 7.3 
Mildly Alkaline... cs ssscessessssesessnesssesssssseesee 7.4 to 7.8 
Moderately alkaline... eseseseeeessees 7.9 to 8.4 
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Strongly alkaline... eeecesnsesseeeassseeeees 8.5 to 9.0 
Very strongly alkaline... cece 9.1 and higher 

Regolith. The unconsolidated manile of weathered rock 
and soil material on the earth’s surface; the loose 
earth material above the solid rock. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rippable. Bedrock or hardpan can be excavated using a 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts (electrical 
conductivity of 4 millimhos per cubic centimeter or 
more at 25 Degrees C) in an amount that impairs 
growth of plants. A saline soil does not contain 
excess exchangeable sodium. 

Salty water (in tables.) Water that is too salty for 
consumption by livestock. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Saprolite (soil science). Unconsolidated residual material 
underlying the soil and grading to hard bedrock 
below. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 
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Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell (in tables). The shrinking of soil when dry 
and the swelling when wet. Shrinking and swelling 
can damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The mineral 
form is called quartz. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 
there is marked change in moisture content. 

Slick spot. A small area of soil having a puddled, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slippage (in tables). Soil mass susceptible to movement 
downslope when loaded, excavated, or wet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. In 
this survey the following slope classes are 
recognized: 

Percent 
Nearly levelisiccsccecusscscecrcssssarststasiesscssiesinscsscconsssaaie O0to2 
Gently sloping....... ee 
Moderately sloping... 
Strongly sloping........ 
Moderately steep.. 


jigivaaecassnant stad 30 to 50 
VOLY STOOP... eeccceccneeeseetseee 0 and higher than 75 


Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 
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Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Smail stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Sodicity. The degree to which a soil is affected by 
exchangeable sodium. Sodicity is expressed as a 
sodium absorption ratio (SAR) of a saturation 
extract, or the ratio of Na* to Catt + Mg**. The 
degrees of sodicity are— 


Soll. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 


follows: 
Millime- 
ters 

Very COArSE SANG... eects ee teteecneeereteenes 2.0 to 1.0 
Coarse sand....... «1.0 to 0.5 
Medium sand. 0.5 to 0.25 
Fine sand... 0.25 to 0.10 
Very fine sand... 0.10 to 0.05 
Slitivscsssiuiniaescsiahcnienachaidiners 0.05 to 0.002 
GAY. hess cerns seseavienigdeidvanetecean ee, less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 6 to 15 inches 
(15 to 38 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands that provide 
vegetative barriers to wind and water erosion. 

Structure, soll. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
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(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below the A horizon. 

Subsoiling.. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the E horizon. generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying 
surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field is generally built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy ioam classes may be further 
divided by specifying “coarse,” “fine,” or ‘very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 
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Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Too arid (in tables). The soil is dry most of the time, and 
vegetation is difficult to establish. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Toxicity (in tables). Excessive amount of toxic 
substances, such as sodium or sulfur, that severely 
hinder establishment of vegetation or severely 
restrict plant growth. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 

Tuff. A compacted deposit that is 50 percent or more 
volcanic ash and dust. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 
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Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial melt water. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. 
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TABLE 1.~-AIR TEMPERATURE AND PRECIPITATION 
(Recorded in the period 1948-73] 


Month Air Temperature 
, Maximum {| Minimum {| Average | 


November---------- |! 
Peceuber ans ran") 


Annual------------ | 


Se ga ee ee gS Sl a ee eee ee 


Mayssseesssee=s<s5 | 


Novemberen--ce---= | 
December=--<-<-=~~ | 


KETTLEMAN STATION 


° | o | 
an ee ae 
55.1 | 38.4 | 
61.9 | 43:3 | 
67.6 | 45.7 | 
75.5 | 50.4 | 
84.3 | 56.3 | 
93.2 | 63.4 | 
00.1 | 69.8 | 
97.8 | 68.2 | 
o1.2 | 63.5 | 
80.4 | 56.2 | 
66.7 | 47.1 | 
55.6 | 39.6 | 
\ | 

| | 


HANFORD STATION 


SE. he 
55.2 | 34.5 
61.9 | 37.6 | 
67.6 | 40.3 | 
75.3 | 45.2 | 
83.3 | 50.8 { 
90.8 | 56.6 | 
97.4 i 61.2 | 
95.5 | 59.0 | 
g0.3 | 54.3 | 
g0.5 | 46.1 | 
66.7 | 38.4 | 
55.1 | 34.7 | 
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TABLE 2.--PROBABILITY OF RECEIVING LESS THAN THE INDICATED ANNUAL PRECIPITATION 


[Recorded in the period 1948-73] 


Station Probability (percentage) 
a | ae 
nae. he ae fae a are le ee ae Do ga ce 
a an 
Hanford------ | 3.97 4.11 5.18 | 5.21 | 6.88 7.73 | 8.14 {10.45 | 11.62 
Kettleman----| 3.03 3.57 | 4.42 |! 4.44 | 4.90 6.30 7.07 7.93 |! 11.09 
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TABLE 3.--PROBABILITY OF FREEZING TEMPERATURES AFTER GIVEN DATES IN SPRING AND BEFORE GIVEN DATES IN FALL 


oe Rg ee ee SB eS 
Station | { Percentage in spring iI Percentage in fall 
| TO 90. aoe ao | soticeny aot ms eo 1 do ee so cae a a ae 
lope | 10 | 20 | 30f 401 50{ 60] 70] 804 90 f] 10 20 | 30} 40} 50} 6O{ 704 80 | 90 


as 


sa tanaaing | 1" | | | 3/2 | | 3/1 | H | | AiR an 30) 11 12iii saytt an id Fe 31h 1/29) 12 2 
2 H 3/4 H 372 i 3/1 | 3/3 i 2/16; 28 i 1/28! iazlaifiallay/a7 {uayig!1a/19!11/25119/2 lave 3/7 j12/1412/28 
| 


Ket tleman--|32 32 j 2/27, 2/12 1 at 1 20; ° 17 1 a6 1 ie i122 5 ji2 9 pie 10) 12/12) 12/14) 12/15112/23112/26 


| 28 | 2a! 1/31! 1/20! oe H ie lava tas! {vee Haas tiasistaz72iti2/2qti2y27) “se [ae Vee |e 


*Temperature in degrees F at which killing frost is calculated to occur. 
**Earlier than 1/1. 
*ekLater than 12/31. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
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SS —— ee ee Ne a ee 


jeviaselman silty clay, saline-alkallewnn-nnmn mmm meen wren ren nnn nnn nnn nennnn Sesee> 
‘ 


| Soil name Acres 
| I 
|armona loam, partially drained-----9-rr----nn ne ne nnn nnn ae ea og 29,650 
jAvenal loam, 0 to 5 percent Slopesrqrterm enn eer nnn nee n et nr nnn ner ern nner reencnenn | 8,325 
jBoggs sandy loam, partially drained=--crse sense c sewer rere renner cen enna Stale | 4,213 
jcajon sandy loam-------- one cenn en nn ecrsenn en nnasenen coe mnen meee reer e nnn serena senna | 3,913 
jcantua coarse sandy loam, 5 to 15 percent slopes----e----- SSaeeenS Sas en | 7,620 
jCantua coarse sandy loam, 15 to 30 percent slopeS-<----eeeren=-= UAE AAR RICA | 1,900 
jcarollo Clay loam, 5 to 20 percent-----9 ~~ nnn nnn nnn nner nnn nnn ae enemnc cen eras 2,510 
joorona SL1t loamrn moet weer nnn ern nn mann meme nn cnn n cen an nen anenonn ewe wenawenn aman | 3,404 
jDelgado sandy loam, 5 to 15 percent sSlopes---cen mmm r nr rrr nme e tern n nnn nnn ene wn mann | 17,121 
jDeigado sandy loam, 15 to 30 percent slopes-men mene nnn ren rere en newn nnn nnn nnn nee nnnn j 11,115 
jBelgado gravelly sandy loam, 15 to 30 percent slopes-wern renner meer een n nnn nn nr eenn | 6,538 
jokeelsior Sandy loameccoeeoococe sense eens commences en cere rs wr nara ewe e wen aman w nnn | 8,771 
jGarces Loatinnnn nnn nce e memes nnn ncennncenesasenae Calta allele lela talattatalatetetatetatetate | 10,262 
jGaviota~Rock outcrop complex, 50 to es percent slopesw*<--e--<---- HSesmeccessss=—s< | 11,127 
jGeptord clay, partially drained--------esesnreecerrnn == ee ae eat 29,644 
jGepford clay, sandy substratum, partially drained--<98---eennnenn= Keira crane ee 27,270 
jooldberg loam, drained------ Pee mem enna ns mem n nnn nnn ane e enn enna enn nnn nee em mmm | 5,873 
jcoldberg loam, partially drainedq----- n-ne mene nnn nn nn nnn renew nnn nnn nnn a wnnnenannnn | 1,828 
jStangeville sandy loam, saline~alkali--------n- nnn nnn nnn nnn nnn nnn rn nnn nnan } 10,059 
jGrangeville fine sandy loam, partially dralnedq--c--s eqn nnn nn nnn nnn nn nnn nnn | 5,991 
jorngerst ie fine sandy loam, salinemalkali, partially drained--ce----+-r--nneennn-= | 6,665 
jlenneke very gravelly clay loam, 5 to 15 percent slopes------- SSeeesaseseeses—=- Ete 738 
jHeaneke very gravelly clay loam, 15 to 50 percent slopes----e9----serenn=-= ara aaa) 1,465 
j Homeland fine sandy loam, partially drained------ee reer r eter enn tren n en rerrnnnnnn | 6,114 
jHouser fine sandy loam, drained------- iene en ime Senr en RteSassasn ana enessesa== Soo 5 j 7,528 
| Houser Clay, partially drained---+---sseeen nnn rn nner nnn meme nen ne name ween nmnnnn= | 21,697 
jettt cman loam, 5 to 15 percent Slopesssewo resets tener nner rer rene crn n enna man nnnnn 14,477 
Kettleman loam, 15 to 30 percent slopes------- cemeuesameecnecn== 7,600 
(eect lemnn-Cantue complex, 30 to 50 percent slopesescseocsmsernereenseer= | 27,979 
jRimber lina fine sandy loam, saline-alkali----------- Sear re ee 37,476 
jiaber tins fine sandy loam, sandy substratum-----e--- oe ree rennnn— | 11,129 
jeanber Ling saline-alkali-Garces complex-cccceeser nner nnen= | 18,190 
jkeeyenhagen loam, 50 to 75 percent slopes--r9r----n nnn e nn terns errr srnn | 2,099 
j bekeside loam, partially drained-------90-- eer nn nm n nora nen nese srnan | 12,182 
peakeside Clay loam, drained---e------ ee erer nen nn nen j 10,405 
j Lakeside clay, partially drained-----------------9---- 1,582 
[Lemoore sandy loam, partially drained--rere nnn nnn nn nner nnn nr nn nnn nse wr nnnnewrnn | 5,474 
jbethent fine sandy loamm-----<erren ee sees eter n nn nnn { 4,904 
jLethent clay loamete--------------- Somer en ener cenennsonasecen | 50,127 
jMelga silt loam----- Soe rn cern nnn nn nese ee nn enanan ore rena anew ennnnenmon cnn crnnn am i 3,947 
jMercey loam, 5 to 15 percent slopes- 7,368 
jMercey loam, 15 to 30 percent slopes-~ | 3,122 
jMercey loam, 30 to 50 percent slopes | 2,499 
jMitham sandy loam, silty substratum----c9 errr nn nnn rrr rrr rrr nner nen enn Se 5,386 
juilisholm clay loam, 15 to 50 percent slopesw--s9ernnnnn nnn nnn een n errr nnn nnn nanan nn | 417 
j4i11sholm clay loam, 50 to 75 percent slopesq--ermo ere nnn rere n nnn nner nnn nen eemennn | 1,573 
puord fine sandy loam--<<-----9-r----eeren= eam ee resnsnenscemercerecssee | 27,722 
jNord fine sandy loam, saline-alkali---eccer-9ce ren -- = Saeceosesse=-= 1 5,532 
jHore COMp leKe nn et wetter ener mene en nn nme een nen seca istetated | 28,601 
jPanoche loamn = cnr cern ners n tcc nescen on enn eee wenn mean aa aenan= | 36,399 
jPanoche Clay loam, saline-alkal1eo------90 rrr nnn nnn nnn nnn rrr ren nnn nnn esnren= ea | 11,298 
jParkfield Variant gravelly clay loam, 2 to 8 percent slopeSerr rrr nr mer errr nnn nn nnnn | 1,556 
jPitco clay, partially drained--ren--- nnn nee n ren nnn nnn nnn rrr ern nrannn naan anna | 3,392 
jPits ANd DUMPS emt e nnn nese nnn mewn nnn sen nee senna nemeen nen n nen nnn cnn ceeen rene | 1,162 
j Rambla loamy sand, drained--r eee cree nner nnn renner enn nnn nn ner n nnn | 8,968 
jRepEE de clay, 5 to 15 percent slopes-e----<-eset onsen eeen= 2,549 
| Raefeiage clay, 15 to 30 percent slopes-------- ee ewe ee nn ecern mann amsoniaoeseneen 2,772 
j Remnoy very fine sandy loamnr-w ener ernment ee rnnnen= i 5,577 
jRock outcrop-Dystric Lithic Xerochrepts complex, 30 to 100 percent slopes----<----- | 398 
jRock outcrop-Lithic Torriorthents complex, 15 to 75 percent slopeswce------<9977- a] 5,602 
jSegaser loam, 50 to 75 percent slopese---~----- | 2,792 
jeandridge loamy fine sandeo-c<reeerrn<----- ae eee meme | 3,958 
joulare Clay, partially drained------+-cesses<<------ j 118,659 
jiulare: Variant clay, partially drainedqe------9---e meee ewer n nnn n nnn econ nn mewenann | 648 
jawisselman SAlty Clayrormtem serene nen nnn nner ener nnn neeccnnann See] 2,019 
| 4,137 
i} 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


See ee ee ee ee ee ee ee ee ee ee 
| 


Map | Soil name Acres |! Percent 
symbol | | 

| H | 
167 Urban LandsssrS<sserents cress enon aa Saeco e smear aan Taree nema en Te ea Sse sees ne 10,581 | 1.2 
168 jvenguare sandy loam, partially drained-~-<-------0eennnn nnn nnn nnn nm nn wwnnnn nnn nnn | 9,615 | 1.1 
169 jvequero and Altamont clays, 15 to 50 percent slopese~-weewwen nn nnn nner enn nnn nnn naan | 9,126 | 1.0 
170 j Vaquero and Altamont clays, 50 to 75 percent slopes~--------------- siwee=eress= | 1,809 | 0.2 
171 jVaquero~Altamont -Millsholm complex, 15 to 50 percent slopes-~-------- or el 1,545 0.2 
172 jWadesprings stony loam, 15 to 50 percent sy ite al Se RT BS 1,064 | 0.1 
173 jHadesprings stony loam, 50 to 75 percent de A EASE A aE EA ORR aD 992 0.1 
174 {Wasco sandy loam, 0 to 5 percent SLODee ee gy ee ae ae ee ee | 28,993 | 3.2 
175 jWestcamp loam, partially dralnedererrsr enn en enenenecrwnn nnn nant enescenennoenennnnn oa] 34,845 | 3.9 
176 jMesthaven loam, 0 to 2 percent ODS ay Gra ee ee eee ee | 7,489 | 0.8 
177 jNesthaven loam, 2 to 5 percent ool i GEE aaa ee As I EAE RET 1,040 i 0.1 
178 jWesthaven clay loam, saline-alkali, 0 to 2 percent slopeserw-*+enq-<------e--n----- | 10,351 { 1.2 
179 jWhitewolt coarse sandy loamececqq-ensenennnnecennnnn SIRO RTI ST Attia csesessessscnecs i 3,500 | 0.4 
180 jroud fine sandy loams<<-=sH9s-sensa<-Sassesenmncass mae sSneccesenasaseeeeo tien ssiess | 3,245 | 0.4 

| a) Sle aa a aaa a a “| 15,587 | 1.7 

| Total s=<$<sss2sssasasSesn sane sat rete satin ssae ase saa asseeens senna sens -| 892,800 | 100.0 


* Less than 0.1 percent. 
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TABLE 5.--YIELDS PER ACRE OF IRRIGATED CROPS 
[Yields are those that can be expected under a high level of management. Absence of a yield indicates that the 


soil is not suited to the crop or the crop generally is not grown on the soil. Only the soils suited for 
crops are listed] 


Soil name and |! |! | | | 
map symbol jCotton lint) Barley | Safflower jAlfalfa hay) Almonds | Walnuts Pistachios 


Kimberlina 


Lbs Cwt Tons Tons Lbs Tons Tons 
101~-~------~~------------ | 750 | 24 | 1.0 | ae vee, --- | --- 
Arnone | | | | | | | 
102----------------------+ { 3,000 ! 39 | --- | a! 1,800 | --- | i 
Avenal |! | | | | | | 
103----n nnn n nnn nea ne ---| 600 | 20 | — --- | --- | — n+ 
Boggs 

oe | | | | | | | 
ea aa | ooo | ~- |! --- -—- | 1,600 | 0.8 a 
ajon 

| | | | | | | 
105----++--~-------------- | 700 | 19 | — --- | --- |! --- | --- 
Cantua 

| | | | | | | 
108----------------=------ | 3,000 | 39 | aan | as | 2,300 | 1.7 | 1.3 
me | | | | | | | 
L12--n-nnnnnnennn enna nn--= 800 | 33 | ca 5.5 | aoe 4 eee | --- 
Excelsior 

| | | | | | | 
113 ---nneenewennneenennnes | 960 | 38 | a+ | 8 | a | ~-- | --- 
Garces 

| | | | { { | 
1]1$------~-----2---------- | 750 |! 24 |! 1.0 --- | --- | “= --- 
Gepford 

| | | | | { | 
116--------------------=-- | goo | 2 | 1.0 | seo 4 ees oe ial _ 
Si ee ae ee ee a 
[1 Jonennnennennennennnnn-e | 00 | ag! 1.0 | --- | --- | --- | --- 
ea | | | | | | | 
118-2-+--nnnnnennne nnn nee | 750 | aa | 1.0 | ah A --- | a | --- 
Goldberg | | | | | | | 
119-n-----~-2--0+----=---- | 1,000 | 36 | 1.0 | 6 | seo. ~-- | — 
Grangeville | | |! | | 
120-nnennnnnnnnnnnnnne s---| 1,000 | 36 | 1.2 | a | 1,800 | 1.7 | ti 
Grangeville 

{ 1 | | | | | 
[21-n-e-nnn-n ann nnn--=---- | 1,000 | 36 | 1.0 | 7) ase ih --- | — 
Grangeville | | | 
oa 600 23 | --- | --- | --- |! --- --- 
Homeland 

i | | | | i | 
]25eenwe-nnen nnn nnannn==- -| 1,000 | 33 | 1.2 | --- | o-- | --- | = 
Houser 

| | | | | i | 
126----------------------- | 900 | aa | 1.2 | eae Bee + ee ae 
Cea | | | | 

| | | | | | I 
ee een eee Petal ees spcaa .czeed eee ell hcg. te ete 
Kettleman | | | | | | 
130-------- wocenneennnnne- | 4,000 | 33 | --- | 7 | --- | ~~ | = 
Kimberlina | | | H | | | 

| | | | | | | 
131 ------n non nnn nanan - == | 1,150 | 36 | --- |! 9 | 1,600 | 13 1.2 

| } I | | | | 

t t 1 i ' t 1 
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TABLE 5.--YIELDS PER ACRE OF IRRIGATED CROPS--Continued 


| | | | 
Safflower lalgalta hay| Almonds | Walnuts Pistachios 


Cotton Lint | Barley 


Soil name and 
map symbol 
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TABLE 5.--YIELDS PER ACRE OF IRRIGATED CROPS--Continued 
—————— eee eee ee Me 


Soil name and 


| 
Safflower laifalta hay 


153 


| Pistachios 


map symbol lcotton lint; Barley Almonds Walnuts 
| | | | | 
Lbs Cwt Tons Tons Lbs Tons Tons 

ho ; — | | bc Pic ON oil 
[Jane nnnnnnnenenennnnnnnn- 1 a,125 | 36 | --- | a | — 2,000 | --- iis 
Wasco | | | | 

| | | | | | | 
]7§----------n2- oon ane nee | 900 | 33 | io ape 4 --- | -- | = 
Lea | | | | 

| | | | | | | 
1]6--n22--2nnnnn---n === | 1,300 | 38 | --- | 9 | 1,800 | --- | 1.1 
Westhaven j | | | | | | 
17 Janne==- wenn nnnnennenne | 1,200 | 3e | --- 9 1,800 | -- | 1.0 
Westhaven | | | j | | 
]]8--nennnnn nn nn nnnnnnnnne | 1,300 | 38 | 1.4 | 8 | “| oe --- 
Westhaven | | | } | i | 
a | 900 28 | --- | 6 | | 0.8 --- 
Whitewolf | | | | | | | 
180---------~-----------=- | 600 | 24 | --- | --- | --- | --- | a-- 
Here | | | 


a 


TABLE 6.°-STORIE INDEX RATING FOR SOILS 


[The symbol < means less than. Absence of an entry indicates that the soil was not rated or that the soil rating was 
included in the map unit rating. The miscellaneous areas were given a rating for index and grade only] 


Sh 


Rating factors 


A B | c ! x 


Grade | Limitations 


Map | 
| in X factor 


symbol | 


Map unit name Index 


saline-alkali. 


101 |Armona loam, partially drained---------- See eae | 95 100 100 | 55x40 | 21 4 |prainage, 
| | | | j | | saline-alkali. 
102 lavenal loam, 0 to 5 percent slopes~------------~---- 95 | 100 95 100 | 90 | 1 |None. 
103 |Boggs sandy loam, partially drained----------------- 100 95 | 100 70x20 B 5 |prainage, 
| \ \ \ { \ | saline-alkali, 
104 {cajon sandy loam-----------------------------~-=---- 80 | 95 | 100 | 100 76 2 Ione. 
105 cantua coarse sandy loam, 5 to 15 percent slopes----| 90 | 80 | 30 100 73 2 |None. 
106 Icantua coarse sandy loam, 15 to 30 percent slopes~~-| 90 BO 70 100 50 3 |None. 
107 carollo clay loam, 5 to 20 percent slopes----------- 40 | 80 80 50 | 13 5 |saline-alkali. 
108 {corona silt loam------------------------------------ | B5 100 100 100 ! 85 1 |None. 
109 |Detgado sandy loam, 5 to 15 percent slopes-----c--o- | 30 | 95 90 100 26 | 4 Ione. 
110 {peigado sandy loam, 15 to 30 percent slopes~-------- | 30 | 95 70 100 20 | 4 |None. 
111 IDelgado gravelly sandy loam, 15 to 30 percent slopes| 30 | 60 70 | 100 | 13 | 5 |None. 
112 |Excelsior sandy loam---- 3-5: << -s4 <i seerees | 95 95 | 100 60 54 | 3 |saline-alkal1. 
113 {Garces loam------~-~~-----~----=------5-2-------<--- | 85 100 | 100 | 40 34 4 |Saline-alkalt. 
114 |Gaviota~Rock outcrop complex, 50 to 75 | 
percent slopes------ aa barteri acs ESTE ST ASR ASS 4 6 
| | I | | | | | 
Gaviota part-----------------------------------=-- as 6o | 20 100 |None. 
i ae ate ‘ en en | | | | 
i eee cern mae (ae ae | | | 
115 lGepford clay, partially drained----------<-<--------- | 90 | 60 1 100 | 50x40 H 11 | 5 | Flooding-drainage, 
| | | | I I | | 
| j \ \ | | i | saline~-alkali. 
116 \Gepford clay, sandy substratum, partially drainea---! 85 H 60 | 100 | 50x40 I 10 | 5 | Flooding-drainage, 
| 1 i | | | | 1 
j | } } | | | j saline-alkali. 
117 Icolaberg fis) Grained=2---eeh soot eae eee 80 100 100 90x70 50 3 |Fiooaing, 
| { \ \ | | | \ saline-alkali. 
118 Icolaberg loam, partially drained------------ ------- | 80 | 100 | 100 | 65x70 36 4 |Fiooding-drainage, 
| | | j | | j | saline-alkali. 
4 
119 [Grangeville sandy loam, saline-alkali--------------- | 100 95 | 100 65x60 | 37 | 4 | Fiooding-drainage, 
| i ' t ! i] i] t 
I { { { { | | | 
f] ! t 1 t t i ' 


Aanuns [los 


TABLE 6.--STORIE INDEX RATING FOR SOILS--Continued 


T } Rating factors T T 
Index 
| 


21* 


60 
95 


47* 


16 
36 
34 
24 
46 


Limitations 


Grade | 
| in X factor 


1 |Drainage. 


Drainage, 
saline-alkali. 


saline-alkali. 


Map Map unit name | | | 
symbol i A B Cc xX 
{ | I 1 I | 
—————_ um —-- —..)90—w>_—a>deE=m HT 
120 {Grangeville fine sandy loam, partially drained------ | 100 100 | 100 80 
121 {Grangeville fine sandy loam, saline-alkali, | | | | | 
j partially drained---------- ma nnn nnn nnn nnn nnn nnn | 100 | 100 j 100 | 80x60 | 
{ | \ 1 \ | 
122 | Henneke very gravelly clay loam, 5 to 15 | 
sa 20 40 90 90 6 Nutrient level. 
i percent slopes i | | | | 
123 | Henneke very gravelly clay loam, 15 to 50 ce 
| percent slopeserrr rt rrr ster eran reer ntscsecesssccr= j 20 | 40 | 50 | 90 6 | Nutrient level. 
124 | Homeland fine sandy loam, partially drained--------~- | 90 ! 100 100 45x40 5 lr looding~drainage, 
| } | | | saline-alkali. 
125 | Houser fine sandy loam, drained-~------------------- | 90 | 100 H 100 | 75x40 4 | Flooding, 
| ! | saline-alkali. 
126 | Houser clay, partially drained------------~--------- i 90 | 60 H 100 i 65x40 5 | F1o0ding-drainage, 
saline-alkali. 
127 Ikettleman loam, 5 to 15 percent slopeser--<<--------- 70 100 90 100 2 None. 
128 ket teman loam, 15 to 30 percent slopes----------~--- 65 | 100 | 70 | 100 3 |None. 
129 |Kettleman-Cantua complex, 30 to 50 percent slopes---| 4 INone. 
| Kettleman part------------------------------------- 70 100 30 | 100 | 
@antuapart-s-=sse5to=noed aes ee ete 90 80 30 100 
130 |Kimber1ina fine sandy loam, saline-alkali----~------- | 100 | 100 | 100 | 60 2 |Salinealkall. 
131 | kimber}ina fine sandy loam, sandy substratum-------- | 95 | 100 | 100 100 1 In one. 
132 lkimberlina, saline-alkali-Garces complex--~-~-~-~---~~ 3 Saline-alkali. 
| Kimberlina, saline-alkali, part-------------------- 100 | 100 100 68 
Garces part—--------------------------- +e nnn anne 85 | 100 100 40 
133 |kreyenhagen loam, 50 to 75 percent slopes----------- | 90 90 20 | 100 5 Ione. 
134 | Lakeside loam, partially drained-------------------- 100 100 100 90x40 4 |satine-alkalt. 
135 | Lokeside Clay loam, drained<-----------------------— 100 85 | 100 40 4 |saline-alkali. 
136 | Lakeside clay, partially drained-------------------- 100 60 | 100 | 40 4 \Saline-alkalt. 
137 | temoore sandy loam, partially drained--------------- H 100 95 100 70x70 3 |Drainage, 
a | 
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Rock outcrop part. 
Dystric Lithic Xerochrep 


TABLE 6.--STORIE INDEX RATING FOR SOILS--Continued 


ts part. 


| 
| 


Grade 


> Bm Ww 


9S} 


| Limitations 
j in X factor 


|Saline-alkalt. 
|saline-alkali. 
|Saline~alkalt. 
|None. 
lone. 
Ione. 
|none. 
Iutrient level. 
Nutrient level. 
|None. 
|Saline~alkali. 
|Saline-alkali. 
Ione. 


lSaline-alkali. 


None. 


Drainage, 
saline-alkali. 


Saline-alkali. 
Salinity. 
Salinity. 
Flooding, 
saline-alkali. 


| | Rating factors | T T 
Map | Map unit name | | { | j Index 
symbol A B c x 
| | | ! | { | 
ee ee a a 
138 !Lethent fine sandy loam----------------------------- ! go! i00! 100! co |! 48 
| | | | | | 
139 {tethent Clay loam-------------s--2--s2e-neneennnnne- | 80 | 85 | 100 60 | 41 
140 |meiga Silt loam--~--------+-------------------+----= | 30 | 100 | 100 40 | 12 
141 lMercey loam, 5 to 15 percent slopes----------------- 50 | 90 390 100 40 
142 IMercey loam, 15 to 30 percent slopes--------~-~----- | 50 90 70 100 |! 31 
143 |Mercey loam, 30 to 50 percent slopes---------------- 50 90 | 40 100 | 18 
sandy loam, silty substratum----------------- 6 
144 (i11ham dy 1 ilty substrat 80 | 95 100 | 100 7 
145 {u3.12shoim clay loam, 15 to 50 percent slopes-------- 40 85 | 55 95 18 
146 |Mi1isholm clay loam, 50 to 75 percent slopes--~----- | 40 85 | 20 95 6 
147 Inora fine sandy loam-------------------------------- | 100 100 | 100 | 100 1 
148 {Nord fine sandy loam, saline-alkali----------------- | 100 100 |! 100 | 60 2 
149 IWora complex---~------~=+----~--~=------~----------- | 100 | 100 100 | B2 | 82 
150 |Panoche Loam--------n-- === =n nana nnn anna nnn nnn ne 100 100 | 100 100 100 
anoche clay loam, saline-alkali-------------------- 
151 lp oche clay 1 line-alkali 100 100 100 60 60 
152 {Parkfield Variant gravelly clay loam, 2 to 8 | | 
j percent Slopesq-- enn mre meen eer n re sernccccsanescnn | 65 j 70 j 95 j 100 | 43 
153 |Pitco clay, partially drained----------------------- 70 50 100 90x60 19 
| | | { { | 
154 lpits Add) Dass 2s SS ee ee | <10 
155 !Rambia loamy sand, drained-------------------------- ! go! so!i10! go ! 51 
| | | | | | 
156 {Reefriage clay, 5 to 15 percent slopes--~------------ | 90 | 60 | 30 | 80 | 39 
157 lReefridge clay, 15 to 30 percent slopes-----------<-- | 95 60 | 70 | 85 34 
158 | Remnoy very fine sandy loam------------------------- 25 | 100 | 100 ! 90x40 ll 
I I l ! | 
159 Rock outcrop-Dystric Lithic Xerochrepts complex, | 
30 to 100 percent slopes~ew9---n- nan nnn ene nnnrenn= | \ \ { | <10 
| { | | | 
{ { | { | 
| { | l | 
| { { | | 
i 1 1 1 t 
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Map 
symbol 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 


TABLE 6.--STORIE INDEX RATING FOR SOILS--Continued 
~~ t T T Rating factors t T T 


BSI 


Map | Map unit name | | Index Grade | Limitations 
symbol | | A | B j Cc j x j | | in X factor 
+> tf —_ fp —_t—_t——_—_ t+ + 
173 |Wadesprings stony loam, 50 to 75 percent slopes----- | 60 70 | 20 100 8 | 6 Iwone. 
174 {Wasco sandy loam, 0 to 5 percent slopes~------------ 100 95 95 100 | 81 | 1 lone. 
175 !Westcamp loam, partially drained--------------------| 90 ! 100 | 100 ! 90x60 | 49 ! 3  !prainage, 
| | | saline-alkali. 
176 lWesthaven loam, 0 to 2 percent slopes-~-<------------ | 95 | 100 100 100 | 95 4 |None. 
177 lWesthaven loam, 2 to 5 percent slopes-------------~- H 95 H 100 \ 95 | 100 | 90 { 1 Ione. 
! | | I I | | | 
178 |Westhaven clay loam, saline-alkali, 0 to 2 | | 
| Percent slopesrer wrest errr nner n enn tren nner nnn nnn j 95 H 85 i 100 | 80 | 65 | 2 jSaline-alkali. 
179 lwhitewols coarse sandy loam------------------------- |! 90 70 | 100 95 | 60 H 2 Nutrient level. 
180 lyoud fine sandy loaM-----------<-- nn - enn ene n rene | 20 | 100 100 80 16 5 |saline-alkali. 


*Weighted value. 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


159 


T Total production T 7 


jPigger pine 


Soil name and | Range site | | Characteristic vegetation jCompo- 
map symbol | jeane of year | Dry j ferenon 
te 
Lb/acre Pet 
| | l= | | — 
102=<H----55ss-<55~ |toany (17g) moron omer orr nce renee | Favorable 3,000 |Rea brome----~-~- “see nn nanan | 30 
Avenal Normal 2,000 |Foxtail fescue------9e----A-H = 20 
| | | | | 
Unfavorable 1,000 ;Filaree-------- meer nnn n nnn 15 
| | lFoxtail barley---------~------ 15 
| | Isott Chessesesresr eters Sse | 5 
Clover----~~ menenas=) 5 
| | |Pepperveed ShecaseeSseceacserer | 5 
| r i jAliscale saltbushe-9----s9"--- | 5 
105, L06---------~- |zoamy (159) 4-ss<sHs=6-se-S"es= Favorable | 2,800 |Red brome=-------- nnn nnn | 50 
Cantua | jvormal | 1,800 jFescue+--~ Searase=ssocSc> | 15 
} jUBtSvOrabie | 700 ji tierce a asi ci | 5 
Soft chésss<-s-ss2e9s-sere44n= 5 
| | latiscale saltbush--steerr -9--— } 5 
Clovers-<s9<<]sa-sen aoe reH-= 5 
| | | | | 
107A -H-sSSssenee555 lPine Loamy Saline-Alkali (15g) |Favorable | 2,800 lRed brome--------------------= | 50 
Carollo | Normal | 1,800 \Fescue ia a aaa | 10 
| jintavorabic { 400 joi ieeale saltbush------9---9-= | 10 
Barley ss=3*s9s--saefr=sssrce= 5 
| |! | Iclover ia aa aa a 5 
Filaree=-<99sss<---- 554 sFecr- 5 
| {soft chesss-sss-sS2ssr"4-2755= 5 
109, 110-----=--- --|Sha1ow Loamy (15g) ----------- |Pavorable | 2,300 |Rea brome-------------------=- 50 
Delgado Normal 1,500 )Foxtail fescue- 20 
| I | ! 
| j Unfavorable | 400 pareyver Sona SscsccesenssansaSae 5 
Filaree=<<s9<-<s-ss9seess<-7=> 5 
| | | Ia | 
scale saltbush-~-~----7---~ 5 
| | | | | 
]11------=--------- {Shallow Loamy (15g)--~--~----= |Favorable | 2,300 trea brome-------=--=---------- | 35 
Delgado Normal 1,000 |Foxtail fescuew--~----------—= 30 
‘ | | | | 
| jUecevorabte | 400 [eeteeate saltbush---93-------~ | 10 
Clover=<-<sseresssserrarscern= 5 
| H lRipgut brome-s--o re renn earn = ls 
\Filaree sSrmessosessscessen sass 5 
iia: | | | | | 
Gaviota-----~----~ {Shallow Loamy (15e)---~-- -----| Favorable | 1,500 Manzanita SSSrrasaaSsseaseesa== | 25 
jNazead | 1,000 pelack Sager ssn ASe ass esesset | 25 
puntavorable \ 500 jonemiee SEPSatatSe oS TSS Saas | 10 
California buckwheat~--~---~-~ 10 
| | in | 
ckbrushw-nr rrr er rrr nan 5 
| Rea brome seers n tron nnn |! 5 
\ | | yanite SagesssssHss=s2seS=Sros- | 5 
Rock outcrop. | | | | | 
a | | | | 
122, 123-----=----- Ighallow Fine Loamy Serpentine |Favorable | 1,500 !Soft chess-------------------- | 35 
Henneke ! (15e). |Normal | 1,000 lita OatsasFaSsesestsseesseor— | 15 
| jPnEevorsnie | 500 [poe s Sears ener se | 5 
Manzanitan-ceenne nr rn nnn nnn 5 
| | {Purple needlegrasse=~~~-="7-~~ | 5 
Foxtail fescuesto--<e9--e99Kn— 5 
| | | FA patie sie cust tia ERR MEA [se 
| \ | 
\ 1 i 
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TABLE 7.-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


Soil name and } Range site Characteristic vegetation jCompo- 
| | 


map symbol | Kind of year Dry jsition 


| 

127, 128----------- |toamy (15g) ----=--=~=-=--—~~-- {Favorable | 3,000 {Red brome----=-------------=-- | 30 
Kettleman Normal 2,000 |Foxtail fescue---------------- 15 
{Unfavorable | 500 Ripgut brome---~~--~---------- { 10 
| | | leer one saltbush------------- | 5 
Oft ChesSq--ecwan nese n nnn ann 5 
| | {Clover ieialasia alaatatatetetaatatetetatatetetetatetal 5 
| | | jFilaree a eg ACER 5 

129*: | | | | | 
Kettleman--------~ | Loamy (15g) ------------------- | Favorable | 3,000 led hrogaceGewetehate ses tees | 30 
| {Normal | 2,000 {Foxtai fescue----~----------- H 15 
jbntavorable | 500 jRipgut brome----~------------- 10 
| { | arene saltbush----------- aa 5 
Oft Chessq--------- senna sae 5 
| {clover Sasa oe wocecere= ---| 5 
I | } jPilareec--~ aeneawane moreseena= j 5 
Cantua-----------~ | Loamy (15g) -w9------------ ----| Favorable | 2,800 lea hnomessseeeeseaes ua 1 59 
| {Normal | 1,800 |Fescue eee nnn n enna nn onan ------ I is 
joufavorsbte | 700 jFilaree ere e een eee 5 
{ | | [eons Chess ------ nee ne nee \ 5 
| | | pee saltbush----~-------= | 5 
loyer-SssSs"sersseetee-tsss== 5 

| \ { | | 
133s ere esrrsasa==— {Blue Oak-Grass Loamy (15d) --~-| Favorable | 3,500 lwira 0at—-- eee nn n---- eee | 40 
Kreyenhagen | jNormal | 3,000 jSoft chess---------- woeeen---- 30 
| jUpfaverable | 1,500 jPacific fescue-----~---------- | 5 
| | jCheatgrass ilatehatalatetaianatataaateeatatated | 5 
| { peas Oak mn nnn nnn nnn nnn nnn ne 5 
| | jDigger Diner a-- nnn anne =~ --- | 35 
141, 142, 143------ |Loamy (15g) -------------=-=-=~ |Favorable | 2,800 |Red brome---------=--=--==-~ --| 40 
Mercey jNormal | 2,000 |Foxtail fescue------- woenn---- | 20 
| jneevorabie j 500 jFilaree concce- ean meen n nena ene 10 
{ | apace saltbush---~---=----- | 5 
| j i jC LON eR OSes Sas eo Sr ener neers 5 
145, 146------9%-- |Blue Qak-Grass Shallow Loamy Favorable | 3,000 {soft Chess aaseeeShesw ee sews 20 
Millsholm | (15d). jNormal | 2,000 jWi1a Oath=-sesSssseoeeeecluc 15 
| jUatevorable | 1,000 jPilaree we ce rer ee nn nnne-- a 15 
{ \ \ jRipgut brome------- nena | 10 
{ | joouean ite eseesece=ss sree eeennne | 10 
| \ | jFescue pecresescnemorsenseseaa = | 10 
| j | jesus wildryerese--wen nen e n= =~ 5 
i \ | jBlue Oakrme nnn wenn nnn -- | 5 
15 Qenernenenccncnn= Iclayey (17g) ----- weeencestss< -|Favorable | 3,200 lRea brome----------=---------- | 40 
Parkfield Variant | jNormal 2,400 jBarley ween-n +e --+----------- 20 
| j Unfavorable | 800 jSoft ChesS--- none n nee e eee 7 10 
| | | peozesst fescuen--~--<- meme | 5 
Pilaree----------------------- 5 
| | | Iclover Satadeietatatataiataatatatetatetetatatetatatad | 5 
| | ppiiseate saltbush------------- | 5 
156, 157----------- [clayey (15g) --==------o--=-——- {Favorable | 3,200 [Red brome-----------=-----=--- | 30 
Reefridge | jNormal 2,200 jRipgut brome------------------ 15 
| j Unfavorable | 800 jWiid Oat worn renee nn ene e ee - | 10 
| | | j Barley 2Sqre see none ints meoae | 10 
| | \ pet dareer ss tatttateenteetattetettatatorel 5 
| | | poet CheSS ror tet eee nena eena= 5 
\ | { j rescue messes arasesssnenana= \ 5 
i | | jAliscale saltbush------------- i 5 
Cloverweren nnn 22 enn nnn 5 

! | f | | 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-Continued 


a otal production. |. CO Ne er 
Total production 


|! Characteristic vegetation |\compo- 
| jattion 


Soil name and | Range site | i 


map symbol | jKind of year | Dry 


{ | 
161------nne-nae---! Blue Oak-Grass Loamy (15d) --=-| Favorable 3,000 
Sagaser | jNormal j 2,500 
i jUnfavorable | 1,500 

| | { 

| \ { 

| | i 

\ | | 

169*, 170*: | | | 
Vaquero-~--~------ jclayey (15e) enn enn nnn nnn nnn jFavorable | 3,300 
| jNormal | 2,500 
j Unfavorable 1,000 

\ { \ 

| i ! 

| { \ 

{ | i 
Altamont------=---|clayey (15e) --------=-" -------|Favorable | 3,300 
i jNormal | 2,500 
poataverabile | 1,000 

| | | 

| | | 

[ | | 

| | | 

| | | 

171*: | | 
Vaquero----------= |Clayey (15e) ------ Soscessaseas |Favorable 3,300 
| jNormal | 2,500 
| jGutavereb le | 1,000 

| | | 

\ | | 

| | \ 

| ! 
Altamont--~------" Clayey (15e) ~------------<---- Favorable 3,300 
| jNormal | 2,500 
| jlnfaverebie | 1,000 

| { | 

{ I | 

| | \ 

| | { 

| | | 
Millsholm---~----- {Blue Oak-Grass Shallow Loamy {Favorable | 3,000 
| (15d). jNormal | 2,000 
{ jUn£avorable j 1,000 

| | / 

| | \ 

| | I 

| | { 

| | { 
172, 173-----=----- {Fine Loamy (15e) ---+---------- Favorable | 3,800 
Wadespring | jNormal | 3,000 
| Unfavorable | 1,500 

l \ 

| 


|wi1a oat----------------~---- a0 
jolue oak----=<= eenen= 10 
jSoet chesS-s<<<-%%-= 10 
jopanish promes--9<2-er------~ 5 
jDigger pine------------------ | 5 
jGoldenbush ----- a oa 5 
|Singleleat aSh~~-----n----- = | 5 
| | 

\i1a oat=---------------------| 30 
jSoft chess~----- eee ene e ne ne-- 15 
phee brome-~-"--- wanna eannen= “i 10 
jrtlaree wmewnoroereres==* eel 10 


i 


|witd oat-------------=-~----== | 30 
jeoet Chesssetrrr nn nn tree nn } 15 
jRipgut brome- 
pellaree a soe ee Sseoo- 
jBurclover <see= ole 

ieee Soler 
jfoxtall fescue 
(Red bromess-----~ ean es SScrans j 


{wi1a oat---naan--nnenenn=nnn| 30 


| | 15 
jBed brome------------<-+---- Be 10 
jFilaree eae nnn nn nnn enna =e n= | 10 
jroxtatt fescue-------- 9 ----=- 10 
jpurelover== ees a oece 5 
jClovar--com--~ we ew cee e nen nena 5 
wild Oat nce een eet enn nee nen == | 30 
jeer’ ches8----<-<-+ een =-------- | 15 
jRipgut brome -<<<e~sennnn----= 10 
jEtiaree tate teeta ee aa, 10 
pouretover cocoon meceeenmewne=! 5 


| 
| 
| 
I 
| 
| 
| 
| 


|Fescue----~--~ Secastecetae se 


joie wildryew----s--9--------- | 5 
jeter Oakeon~ oem enn enn --e----- | 5 
[Riid cat---------- enencnnnnnno| 45 
jSoft chess~-~--------=- eae, 20 
pRed brome--7---------- Sree" 5 
jBiue Oakq-o~- nan e nena mesa 
jPDigger pine------------- saad 5 


161 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 


of "slight," "moderate," and "severe." 


Soil name and 
map symbol 


| Camp areas 
{ 


| Picnic areas 


Playgrounds | Paths and trails 
\ 


Absence of an entry indicates that the soil was not rated] 


Golf fairways 


| 
Se 


depth to rock. 


| 

{ 

{ 

| 

! 

| 

! 

slope, 
| depth to rock. 
| 

| 

| 

| 

| 

| 

| 

i] 


| 
| 
| 
| 
| 
erodes easily. 
{ 
| 
\ 
| 
| 
| 
| 
1 


thin layer. 


| | | 
101 -----n----- conccee- |Severe: [Se vere: |Severe: |severe: |Severes 
Armona | excess salt. r excess salt, | excess salt. erodes easily. | excess salt, 
| | | | droughty. 
l02e-n enn nanan ne enn - Moderate: |Moderate: |Moderate: |Severe: |slight. 
Avenal dusty. dusty. slope, erodes easily. 
| | | dusty. | | 
| I { | | 
l03-n-ce ewe n ane nne ---|severe: |severe: |Severe: {severe |severe: 
Boggs | excess salt. { excess salt. | excess salt. | erodes easily. | excess salt, 
| j | | droughty. 
104------+------------ |siight seeneceedt |S1ight----------|Moderate: |Siight oer ---- |Moderate: 
Cajon | small stones. | droughty. 
0S meen nnn nan nnnsn ene Moderate: |Moderate: |severe: ISeveres |Noderate: 
Cantua slope. Slope. slope. erodes easily. droughty, 
| { | | | slope. 
| | | | | 
106 - cower nm ewennnnnne= |severe: |severe: |severe: |severe: |S2 vere: 
Cantua | slope. | slope. | slope. | erodes easily. | slope. 
A OY foal atalteteaalatatetatatattetatteel |severe: |Severe: |Severe: |Severe: |severe: 
Carollo | excess sodium, j excess salt, | slope, | erodes easily. excess salt, 
j excess salt. | percs slowly. | excess sodium, | | excess sodium. 
| | excess salt. | 
l08 mwa ee nn ne nn nnn anna |Moderate: IModerate: |Noderate: |severe: |slight. 
Corona | dusty. | dusty. | dusty. erodes easily. | 
LOD So eee eet --|Severe: |Severe: | severe: |severes |Severe: 
Delgado | depth to rock. | depth to rock. | slope, | erodes easily. | thin layer. 
| | | depth to rock. | j 
ll0--e een nr ener n-ne --|severe: |Severe: |Severes |Severes |severe: 
Delgado | slope, | slope, | slope, erodes easily. i slope, 
{ depth to rock. | depth to rock. | depth to rock. | thin layer. 
liles<<eses=<-s5=<- --|Severe: |Severe: |Severes |noderate: |Severe: 
Delgado | slope, slope, | slope, | Slope. slope, 
| depth to rock. | depth to rock. | small stones, | | thin layer. 
| | depth to rock. | | 
L]Jewnnnnnennnne--e--- Moderate: Istight----------|s1ight Seesseeos |severe: He oderate: 
Excelsior | soil blowing. j | erodes easily. | droughty. 
L]3 nnn een nn nnn nscen- |Severe: |Severes Severe: lSevere: |Severe: 
Garces j excess sodium. j excess sodium. excess sodium. erodes easily. | excess sodium. 
114*: | | | 
Gaviota-------~--- ---! severe: |severe: Severe: Severe: |Severe: 
Slope, | slope, slope, | slope, 
| | 
| | 
} | 
| | 
| 1 
\ | 
| | 
{ | 
| 1 


L186 cenen nr rec en srennnn |Severes Severe: Severe; Severe: Severe: 
Gepford | flooding, too clayey, too clayey, too clayey. excess salt, 
| percs slowly, percs slowly, percs slowly, too clayey. 
| too clayey. excess salt. excess salt. 
‘ 


Kings County, California 


Soil name and | 
map symbol | 


ll6ccrrn enn res er ennnn= | 
Gepford 


117----------+--- one 
Goldberg 


Goldberg 


119-----~----------+<+ 
Grangeville | 


| 
| 


120-----=------ soeeee| 
Grangeville 


12]----------+=+--- ---| 
Grangeville | 


Henneke 


Henneke 


| 

| 

L23s<SeseheesesSeer == | 
| 

| 

| 


124~--+---------~----- | 


Homeland 


| 
| 
| 
| 
125------- onsesere “=| 
Houser 

| 


126-~a-nn-nn--nn-=-=-- 
Houser | 


I 
| 
127-------- poesoceneae | 
Kettleman { 


128------ weneeeenn-e ee! 


Kettleman 


{ 
| 
129*: 
Kettleman--------~-~-- 
I 
| 
1 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


flooding, 
percs slowly, 
too clayey. 


Severe: 
flooding, 
percs slowly, 
excess sodium. 


flooding, 
percs slowly, 


Severe: 
flooding, 
excess sodium, 
excess salt, 


Slight---------- 


Severe: 


excess sodium. 


small stones, 
depth to rock. 


Severe; 
slope, 
small stones, 
depth to rock. 


flooding, 
excess salt, 
excess sodium. 


Severe: 
flooding, 
percs slowly, 
excess sodium. 


flooding, 
percs slowly, 
too clayey. 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


| Picnic areas 


Severe: 

too clayey, 
excess salt, 
percs slowly. 


| 

| 

{ 

| 

! 

t 

|severe: 

| excess sodium, 
j percs slowly. 
| 

| 

{ 

| 

| 

| 

| 

{ 

| 

{ 


Severe: 

excess sodium, 
excess salt, 
percs slowly. 


excess 
excess 


5 wedi) 
salt. 


|s1ight wnane---=- 


lSevere: 
excess sodium. 
Severe: 

small stones, 
depth to rock. 


Severe: 

Slope, 

small stones, 
depth to rock. 


Severe: 
excess 
excess 


salt, 
sodium. 


Severe: 

excess sodium, 
excess salt, 
percs slowly. 


Severe: 

too clayey, 
excess salt, 
percs slowly. 


Moderate: 


ee ne me er Se RS A a SY SY 


| Playgrounds 


Severe: 

too clayey, 
percs slowly, 
excess salt. 


Severe: 
percs slowly, 
excess sodium. 


Severe: 
percs slowly, 
excess sodium, 
excess salt. 


Severe: 
excess 
excess 


sodium, 
salt. 


Severe; 
excess sodium. 


Severe: 
slope, 
small stones, 
depth to rock. 


Severe: 

slope, 

small stones, 
depth to rock. 


Severe: 
excess salt, 
excess sodium. 


Severe: 

percs slowly, 
excess sodium, 
excess salt. 


Severe: 

too clayey, 
percs slowly, 
excess salt. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


lpaths and trails 


Severe: 
too clayey. 


Severe: 


erodes easily. 


Severe: 
erodes easily. 


| 
| 
I 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
H 
| 
| 
| 
| 
| 
| 


Severe: 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 


erodes easily. 


Severe: 


erodes easily. 


Severe: 
too clayey, 
erodes easily. 


Severe: 


erodes easily. 


Severe: 


erodes easily. 


Severe: 
slope, 


erodes easily. 


| 
| 
| 
| 
I 
| 
| 
{ 
{ 
| 
! 
| 
| 
| 
{ 
| 
| 
} 
| 
| 
I 
I 
| 
| 
| 
i 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
{ 
| 
| 
' 


lsvight----- a--2- 


Isiight---------- 


| Golf fairways 


Severe: 
excess salt, 
too clayey. 


| 
i 
| 
| 
H 
| 
|severe: 
| -Exees= 
I 
H 
! 
| 
I 
H 
| 


sodium. 


Severe: 
excess 
excess 


salt, 
sodium, 


| severe: 
excess 
excess 


salt, 
sodium, 


Slight. 


Severe: 
excess sodium. 


Severe: 
small stones, 
thin layer. 


Severe: 
small stones, 
slope, 
thin layer. 


Severe: 

excess Salt, 
excess sodium, 
droughty. 


Severe: 
excess sodium, 
droughty. 


Severe: 
excess salt, 
droughty. 


Moderate: 
slope, 
thin layer. 
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TABLE 8.--RECREATIONAL DEVELOPMENT-=-Continued 


Camp areas 


Soil name and 
map symbol | 


| Picnic areas 


Soil Survey 


| Playgrounds lpaths and Ereiia) Golf fairways 


| 
$$$ 


129*: | 
Cantuawennennn nnn nn jporeres 
| slope. 
! 
1305 Hsess<<S6-nasS5<= |severes 
excess sodium. 


Kimberlina | 
| 


[3] ------2------------ Moderate: 


Kimberlina | soil blowing. 
132*: | 
Kimberlina---~~---- apni Bevere? 
j excess sodium. 
| 
Garcesrrmonwcnnnnnnn= | Severe: 
| excess sodium. 
133S92<====5 Seneca ence severe: 
Kreyenhagen | slope. 
| 
I3¢HersSeesssea-<c-ss5 |Severe: 
Lakeside excess salt, 
| excess sodium. 
135 eereeenannnnnnnnn--~ Moderate: 
Lakeside excess salt. 
136------ rene n n= ~--+-|Severe: 
Lakeside | excess salt, 
| excess sodium. 
| 
13 7RSSeesasr--cnSs7 --|severe: 
Lemoore | excess sodium, 
| excess salt. 
| 
13B, 139-e--rnncen=-- -|Se evere: 
Lethent | excess sodium. 
Hose spsratecenneren se vere: 
Melga j flooding, 
| cemented pan, 
| excess sodium. 
141------ nococonnenon-| Moderate: 
Mercey | slope, 
| dusty. 
ld 2ewesceenesnsnaa-- ---|Severe: 
Mercey | slope. 
143----- Secor sressc=e |severe: 
Mercey | slope. 
| 
144-<-9---- Se<-ss-<- won| Slight-=- waeo=-- 
| 
i 


sodium. 


derate: 
oil blowing. 


= 
wo 


Severe: 


e@ 
excess sodium. 


salt, 
sodium, 


Moderate: 
excess salt. 


Severe: 
excess 
excess 


salt, 
sodtun. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

j 

[ 

| 

I 

i 

| 

| 
|severes 
| excess sodium, 
excess salt. 

{ 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
l 
| 
| 
! 
| 
{ 
| 
| 
I 
| 
| 
1 


Severe: 
excess sodium. 
Severe: 

excess sodium, 
cemented pan. 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


excess sodium. 


| 

| 

| 

| 

i 

| 
|Severe: 
| 

| 
\Moderate: 
small stones. 


Severe: 
excess sodium. 


Severe: 
excess sodium. 
Severe: 
slope. 


xcess salt, 


Severe: 
e 
e sodium. 


XCeSS 


Moderate: 
excess salt. 


j 

| 

| 

! 

! 

I 

| 

| 

\ 

| 

| 

| 

| 

| 

| 

| 

{ 

| 

| 

| 

| 

|severe: 

| excess salt, 
i excess sodium. 
\ 

ISevere: 

l 
I 
| 
! 
| 
! 
| 
| 
{ 
| 
| 
| 
| 
{ 
| 
| 
| 
| 


excess sodium, 
excess salt. 


Severe: 
excess sodium. 
Severe; 
cemented pan, 
excess sodium. 


Severe: 
slope. 


Severe: 
slope. 


|severe: 
| slope. 
| 


Isiight--------- 


SS te a 
no 


Severe: 


Severe: 
slope, 
erodes 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


-|Slight---- 


easily. 


easily. 


derate: 
011 blowing. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


Severe: 
Slope. 


1 

| 

| 

\ 

| 

| 

|severe: 

| excess sodium, 
j droughty. 
Isiight. 

| 

{ 

| 

| 

| 

| 


Severe: 
excess sodium, 
droughty. 


Severe: 
excess sodium. 


Severe: 
slope. 


Severe: 
excess 
excess 


salt, 
sodium. 


Moderate: 
excess salt. 


Severe: 

excess salt, 
excess sodium, 
too clayey. 


| 

| 

{ 

| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

i 

| 

| 

| 

| 

|Severe: 

| excess salt, 
| excess sodium, 
| droughty. 
Iseveres 

| excess sodium. 
| 
{ 
| 
| 
| 
| 
| 
H 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
i] 


Severe: 
excess sodium, 
thin layer. 


Moderate: 
slope, 
thin layer. 
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TABLE 8.-~RECREATIONAL DEVELOPMENT~~Continued 


SS ee ee ee GP ee pt 


Soil name and 
map symbol 


Camp areas 


| Picnic areas | Playgrounds 


}Paths and trails 
| 


| Golf fairways 


| 
ts th Ht 


145, 146---+------ ~---|Severe: 
Milisholm { slope, 

| depth to rock. 
14] -enenn- anvennneneen/Slight- <serseceo 
Nord | 
1L48-<-s9--Hsesssecens— |severe: 
Nord } excess sodium. 
149: |! 
NORE Ser emeac Seon Rae an eS mmesena= 

| 
Nord=<<<"-sesssesStse |severe: 

| excess sodium. 
150----=- a+---------~- |siight woeneeene- 
Panoche | 
1$l--seee= Sseereceses= |Severe: 
Panoche | excess sodium. 
152sshessesH—<55 ~-----! Moderate: 


Parkfield Variant |! small stones. 
| 
| 


153 s8s8e88Ses27sSeesS= H 
Pitco | percs slowly, 
| too clayey, 
| excess sodium. 
154*: 

Pits. 

Dumps. 

15§----nH-- Sseaccas= - |Severe: 

Rambla i percs slowly, 

| excess sodium. 
156s9< SH Hs seHeascecee \Moderate: 

Reefridge slope, 
too clayey. 

LS 7 eseseeasarerree==A5 Severe: 

Reefridge slope. 

IS8SS-Sas-<80sesene> ~~) Severe: 

Remnoy flooding, 
cemented pan, 
excess sodium. 

159*; 


Rock outcrop. 


Dystric Lithic 
Xerochrepts. 


160*: 
Rock outcrop. 


Lithic Torriorthents. 


Severe: 

too clayey, 
percs slowly, 
excess sodiun. 


Severe: 

too clayey, 
excess sodium, 
excess salt. 


| | 
| severe: |severe: 
| slope, j slope, 
j depth to rock. | depth to rock. 
Isiight seeaa eee |SLight---------= 
\ | 
|Severe: Isevere: 
| excess sodium. } excess sodium. 
I t 
|Stight----------[s1ight — ---- 
i | 
|severe: Isevere: 
| excess sodium. | excess sodium. 
|Moderate: Moderate: 
| dusty. | dusty. 
|severe: |Severe: 
| excess sodium. | excess sodium. 
| Moderate: |Severe: 
small stones. | small stones. 
| 
} 
| 
| 


| 
| 
{ 
| 
| 


Severe: 
percs slowly, 
excess sodium. 


Severe: 
excess sodium, 
percs slowly. 


Moderate: Severe: 
slope, slope, 
too clayey. too clayey. 
Severe: Severe: 
slope. slope, 
too clayey. 
Severe: Severe: 
excess sodium, } cemented pan, 
excess salt, excess sodium. 


cemented pan. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
i 
| 
| 
| 
t 


Severe: 
slope, 
erodes easily. 

Severe: 
erodes easily. 

Severe: 


erodes 


| 
| 
| 
I 
| 
| 
{ 
| 
| 
easily. 
{ 


|severe: 


erodes easily. 


easily. 


easily. 


Severe: 
too clayey, 
erodes easily. 


Moderate: 
toe clayey, 
slope. 


Severe: 
erodes easily. 


Severe: 
slope, 
thin layer. 


sodium. 


sodium. 


sodium. 


small stones, 
large stones, 
thin layer. 


Severe; 

excess salt, 
excess sodium, 
déroughty. 


Severe: 
excess sodium, 
droughty. 


Severe: 
too clayey. 


Severe: 


slope, 
too clayey. 


Severe: 

excess salt, 
excess sodium, 
thin layer. 
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TABLE 8.--RECREATIONAL DEVELOPMENT-~-Cont inued 


Soil name and | Camp areas 
map symbol j 


| Picnic areas 


| Playgrounds 
[ 


|Paths and trails 


Soil Survey 


Golf fairways 


| 
——_— St] 


16 ]--------------- ~---|severe: 

Sagaser | slope. 

16 Qenn nee ee |severe: 

Sandridge | excess sodium. 

[6 3ern eee e ee |severe: 
flooding, 


j percs slowly, 
j too clayey. 


lGdensresernnesencsse~ Severe: 

Tulare Variant peres slowly, 
too clayey, 
excess salt. 


165 wemn ween neeeonece -~ 
Twisselman 


Moderate: 
too clayey. 


je 
Twisselman flooding, 
excess sodium, 


H 

| 

I 

H 

| 

| 
166-nn-o-nnmnnnnnnnnnels vere: 

| 

| excess salt. 

| 

| 

| 


167*, 
Urban land 
168- ee www enn wn ewww eens |Severe: 
Vanguard | flooding, 

| excess sodium, 

j excess salt. 
169*, 170*: | 
Vaquero--rsen-------- joovere: 

| slope. 

{ 
Altamont------------- |Severe: 

i slope. 

| 
171%: | 
Vaquerornennenenennnn poevere: 

| slope. 

| 
Altamont------------- Isevere: 

| slope. 


i 
Millsholn------------|Severe: 

i slope, 

| depth to rock. 


Lid) Lia sssessasenrsa== Isevere: 
Wadespring | slope. 

| 
i, ~--|Noderate: 
Wasco soil blowing. 


Severe: 
slope. 


sodium. 


| 

| 

| 

| 

| 

| 

| 
|Severe: 
\ too clayey, 
I 

| 

| 

I 

I 

I 

! 

| 


percs slowly. 


Severe: 

too clayey, 
excess salt, 
percs slowly. 


excess sodium, 
excess salt. 


Severe: 
excess sodium, 
excess salt. 


Slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
excess sodium. 


| 

| 

{ 

{ 

| 

| 

| 
|Severe: 
| too clayey, 

| percs slowly. 
| 

Isevere: 

too clayey, 


percs slowly, 
excess salt. 


Moderate: 
too clayey. 


Severe: 
excess sodium, 
excess salt. 


Severe: 
excess sodium, 
excess salt. 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


1 
! 
| 
! 
| 
Ve 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|severe: 
{ 
| 
| 
| 
| 
l 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
{ 
[Se evere: 
| slope. 
\Moderate: 


slope, 
small stones. 


Severe: 
slope. 


fame) 


oo clayey. 


Sévere: 
too clayey. 


Severe: 


erodes easily. 


Severe: 
slope, 
erodes easily. 


Severe: 
Slope, 


erodes easily. 


| severe: 
| slope. 


|Severe: 
| excess sodium. 


I Severe: 
too clayey. 


| 

| 

| 

| 
Isevere: 
| excess salt, 
j droughty, 

| too clayey. 
|severe: 

| too clayey. 


| Severe: 
excess salt, 
excess sodium, 
droughty. 


Severe: 
excess salt, 
excess sodium. 


Severe: 
slope, 
too clayey. 


| 

| 

{ 

{ 

| 

H 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|severe: 

| slope, 

i too clayey. 
| 

| severe: 

| 
| 
| 
| 
i 
I 
| 
| 
| 
| 
| 
| 
| 
| 


slope, 
too clayey. 


Severe: 
slope, 
too clayey. 


Severe: 
slope, 
thin layer. 


Severe: 
slope. 


|Moderate: 
droughty. 


i 
| 
' 


Kings County, California 


Soil name and 


map symbol 


17§-----2 nen e-------- 


Westcamp 


Whitewolf 


180---------2--- 


Youd 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


SSS 


| Camp areas 


| 
|Severe: 
| flooding, 
percs slowly, 
| excess sodium. 
Moderate: 

| dusty. 


|Moderate: 
| dusty. 


|Severe: 
| excess sodium. 


Istight wenernnane 
| 


|severe: 

| flooding, 
cemented pan, 
| excess sodium. 


| Picnic areas 


excess sodium, 
excess salt, 
percs slowly. 


| 

| 

| 

| 

| Moderate: 
} dusty. 
Moderate: 
dusty. 

| 
| 


Severe: 
} excess sodium. 


|Slight---------- 
I 


| Severe: 

excess sodium, 
| excess salt, 

| cemented pan. 


| Playgrounds lpaths and trails 
| 


Severe: 

percs slowly, 
excess sodium, 
excess salt. 


Moderate: 
dusty. 


Moderate: 


slope, 
dusty. 


excess sodium. 
Moderate: 
small stones. 


Severe: 
cemented pan, 
excess sodiun, 
excess salt. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severes 
! 
I 
| 
| 
| 
| 
I 
{ 
| 


Severe: 
erodes 


Severe: 
erodes 


Severe: 
erodes 


easily. 


easily. 


easily. 


Golf fairways 


Severe: 
excess 
excess 


salt, 
sodium. 


Slight. 


Slight. 


Severe: 
excess sodium. 


Severe: 

excess salt, 
excess sodium, 
thin layer. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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168 Soil Survey 


TABLE 9.=°WILDLIFE HABITAT 


(See text for Te ceteat of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated 


| Potential for habitat elements T Yotential as habitat for-- 
Soil name and 7 T Wild ' T T ! H T 


map symbol H ace H Grasses | herba- H Shrubs ! Wetland | Shallow | Openlana! Wetland Iran eland 
| | | | | | res 
! 


| | | | | | | | 
emcees Ble poor | Ve ery poor | Very poor! Very poor | Fair \Very poor! Poor Very 
Armona | | | | | i | | | poor. 
LO 2==<ssessaseres= Ivery poor! Very poor ; Poor | Poor | Poor Very poor | Poor Very poor!Poor. 
eaaet | | | | | | | | 
| i i I | | | | ! 
L03seserasensasenS= |very poor! Ve ery poor | Ve ery poor! Very poor! Very poor! Poor Ve ery poor! Very poor! Very 
Bagge | | | | | none’ 
| | | | | | | | | 
LOSq-FeosSenF sr aa rs Ivery poor |Very poor | Fair \Fair Very poor | Very poor! Poor Very poor! Fair. 
Calon | | | \ | 
| | ! | | | | | | 
105, 106----------- Ivery poor! Ve ery poor!Fair | Poor lVery poor! V TY poor! Very poor! Very poor! Poor. 
Cantua H H H | | | | | 
| | H | | | | | | 
LO] wenecs=srccera = |Very poor |Very poor |Very poor |Very poor |Poor IVery poor |Very poor |Very poor! Very 
Carollo | | | | | | | | | poor. 
108<s<<"-== soveeeeel Pair Fair Fair Fair Very poor! Very poor! Fair very poor! Fair. 
Corona | | | | 
| | | | | | ! H | 
109, 110, lll------ \Very poor | Ve ery poor! Poor | Poor ae | Very poor! =<> | Poor. 
Delgado | | | | | | | | | 
| ! | | | | | | | 
LL@aSsesesteese-== Very poor! very poor! Poor lPoor | Poor lpair \Very poor! Poor | Poor. 
eset toe | | | | | | | | | 
| | | | | | I | | 
113---+-2-4-------! Very poor! Very poor! Poor | Poor ee Very poor! tad | Poor. 
snc | | | | | | | | 
I | | | | | | | | 
ee | | | | | | | | 
Gaviota----------- 5 |very poor |Fair {Pair | ase | =s= ae yin, er pair. 
! | | | | | | | | 
Rock outcrop. | | | | j | | | | 
11$<sess-sseeesese= \Very poor | Ve ry poor |Very poor |Very poor | Poor lrair {very poor |Poor \Very 
Gepford | | | } | | | | j poor. 
L16--nan nnn nen nennn lPoor | Poor \Very poor! Ve ery poor! Poor lGooa | Poor lpair Very 
(ae OO 
117, 118---ernennn- |very poor|Ve ry poor | Very poor |Very poor |Fair {Pair Ivery poor |Fair ers 
Goldberg | | | | | j | | poor. 
119s+nenoennnnnnnn-|Poor lpasr |Fair [Fair Fair |Faar lpaiz jPase Fair. 
Grangeville 
| | | | | | | | | 
120----n-nnn= =n anne [air {Good [Good [Good = {Fair © [Poor © {Good [Poor ©——| ood. 
Grangeville } | | | | | | | 
L2lesasseseses5ss== |Poor |Poor |Poor |Poor |Fair |Faix |Poor |Fair |Poor. 
Grangeville 
| | | | | H | | | 
122, 123--rreer---- lVery poor! Very poor! Poor | Poor ne ee lvery poor! =-- Poor. 
Tals | | | | | | | | | 
H | | | | | ! | | 
1L2germsecceerennn-- |Very poor| Very poor |Very poor |Very poor | Poor |Poor very poor | Poor |Very 
Homeland poor. 
| | | | | | | | | 
125, 126-cec<---= --|Very poor |Very poor |Very poor |Very poor | Poor |Gooa Ivery poor | Fair |Very 
Houser poor. 
| | | | | | | | | 
i I i ! i \ I I 


Kings County, California 169 


TABLE 9.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements T Fotential as habitat for-- 
Soil name and T T wild T T T T Y 
map symbol H Grain | Grasses | herba- | Shrubs | Wetland Shallow | Opentanal Wetland {Rangeland 
| and seed! and | ceous | | plants | water | wildlife; wildlite; wildlife 
| crops | legumes plants i areas 
i | | | | | { | ! 
127, 128-<-------- \very poor | Very poor |Poor |Fair | = ted Ivery poor| Cares |Poor. 
Kettleman 
| | i { | | | | | 
| | | 
129%; | | | | | | 
Ket tlenan---------|Very poor | Ve ry poor | Poor [Fair | —— | aed |Very poor| = |Poor. 
Cantua------- --oo-lvery poor |v er y poor|Fair |Poor Iv ery poor|V. ery poorVery poor |¥ ery poor |Poor. 
130, 131]l---eerr-n-- Ivery poor | Very poor | Poor |Poor \v ery poor |¥ ery poor | Very poor |V ery poor| Poor. 
Kimberlina 
I | | | { { | | | 
| | 
132%; | | | | | | 
Kimber1ina-=------|Very poor | Very poor | Poor |Poor Ivery poor| Very poor |Very poor |Very poor| Poor. 
Garcese-------""-"- \Very poor | Very canes | Poor —— | === |very poor} seo ieee 
| | | | Wage. As sete GI ae IS eet. eee 
133<2<<s-<<<*2FF=7- sae Poo Good Good od 
| { | | | | I | | 
abe Aaa | | | | | | | 
134, 135, 136------ |very poor|Very poor |Very poor | Very poor |Fair Fair Ivery poor |Fair Very | 
Lakeside poor. 
{ | ! | | | | | | 
13 Jonowonesson= ----| Very poor! Very poor! very poor! Very poor! Fair lrair \very poor| Pair \very 
Lemoore | | | | | | poor. 
138, 139eerrr nnn nH [very poor | Very poor | Poor {Poor {very poor | Very poor| Very poor |Very poor |Poor. 
Lethent 
{ | | | | | | | | 
L400 een en sen nn nemo Ivery poor| Very poor| Fair |very poor | Very poor | Fair Ivery poor | Poor |Poor. 
oe | | | | | | | | | 
Sass Poor baa: =s2 Ve oor =<= Poor. 
ueeeee 143 err a alee | | | ! ry p 
1h dawn Heres saeetien |very poor|Very poor |Fair |Fair very poor |Very poor | Poor Ivery poor |Fair. 
ee | | | | | | | | | 
145, 146--~--------- oe ar | a poood jFair | a | Bees Le ae oy oo jratz. 
Millsholm | } j | | | | | | 
[4 Jon--nennennnnnnn! Good |Good {Good |Gooa |Poor |very poor |Good jVery poor ok) 
Nord 
| | | { | | | | | 
148=Sseee an SSasers= |Fair Fair |Poor (Fair |Poor Ivery poor | Poor Ivery poor| rated 
Nord 
| | | | { | | | | 
149": | | | | | tas | 
Nord--------=-----|Go0d |! Good |cooa {Good {Poor \v ery poor) Goo jVery poor) == 
Nord-----ereerenn- [Fair |Fair ai |Poor |rair [Poor lv ery poor |P ‘oor |very poor aoe 
150-e-esesserecseHe lvery poor| Very poor | Poor |Poor \Very poor |Very poor |¥ ery poor |Very poor | Poor. 
Panoche 
| I | | | | | i | 
15 lewseeoreen= -----|very poor! Very poor Ve ry poor| Very poor |Very poor| Very poor |Very poor |Very poor | Very 
poor. 
Panoche i | { j } | | | | 
1§2=<9s<Ss<e==-2=e5 |Poor \rair |Pair Pair |Poor Ivery poor Fair habs poor |Fair. 
Parkfield Variant | i | | | 
US3se Ree esa S$—See= |very poor | Very poor |Very poor| Very poor |Poor |Pair |very poor | Poor very 
ies 
| | | | | | | | 


Pitco | 
I 


170 


Soil name and 
map symbol 


TABLE 9.--WILDLIFE HABITAT--Continued 


Potential for habitat elements T t T £ 
Pea ee fee hoe en ee ee 


Grasses | 


Grain 
| and f 


and =e 


herba- | 
ceous | 


Shrubs | 


Wetland 
plants 


Shallow 
water 


Soil Survey 


Potential as habitat for-- 


Openland 
wildlife 


Wetland {Rangeland 


wildlife 


| wildlife 


crops H legumes i plants | ! areas | | i 


155--------- orenne- 


156, 157----------~ 
Reefridge 


159%; 
Rock outcrop. 


Dystric Lithic 
Xerochrepts. 


160*: 
Rock outcrop. 


Lithic 
Torriorthents. 


16]---------------= 


Sagaser 


l63 reer renee eeen= - 
Tulare 


Twisselman 
167*. 

Urban land 
Vanguard 


169*: 
Vaqueros@-<--=---- 


Altamont--<---<--- 


171*: 
Vaquero----------- 


| 
| 
| 
| 
| 
| 
Ivery ry poor,Very poor! Very 


i | 
| | 
| H 
i | 
{ i 
aaieell 
| | 
| I 
| | 
| I 


lVery poor, Very poor, Poor 


|Very poor | Very 


l 
|Very poor, Very 
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{ 
| 
i | 
| | 
[ | 
| | 
| | 
1 | 
| | 
| | 
|very poor | Very poor| Very 
| ( | 
|Very poor| Very poor |Poor 
| | | 
|Very poor | Very poor Very 
| | | 
] ! | 
| | | 
l | 
Ivery poor | Very poor| Very 
| 1 | 
| | | 
{Poor {Fair |Good 
|Poor Pair {coo 
| | 
 omaclifccs, Vee 
eee a, ee, ee 
| | | 
|Poor [Fair {Good 
I I 


poor, Very poor) Poor 
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Very poor;Very poor|Very poor! Poor. 


Very poor 
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| 
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| 
| 
| 
| 
| 
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Very poor| sie 


Very poor|!Poor. 


Very poor|Good. 


Very poor) Very poor|Very poor!Poor. 
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TABLE 9.--WILDLIFE HABITAT--Continued 


lotential for habitat elements Potential as habitat for-- 


Soil name and | TWwild ! H H i 
map symbol ! Grain | Grasses | herba- I Shrubs I Wetland H Shallow | Open ana! Wetland | Rangeland 
| | | | l | | I | 
and seed and ceous plants water wildlife, wildlife, wildlife 
| | | | | | | | | 
crops legumes lants areas 

oa ic i ee eo. 
171*: 
Altamont------ ~--+| Poor Fair |Good Poor S55 s |Poor | --- Fair. 
Mi11sholm-~------- --- | --- |Gooa [Fair --- | — --- a+ Fair. 
172, 173°-cr----- H =s= lPoor lGooa IGooa \Very poor! Very poor! baka Ivery poor !|Good. 
aa a i es a cm a 
174 eeeessonn- ~-o-|Very poor | Very poor |Poor |Poor |very poor |Very poor | Poor |very poor | Poor. 
Wasco 

I | | { | | | | | 
en aSecessenSeas= |very poor| Very poor |Very poor |Very poor |Poor {Pair Ivery poor |Very poor |Very 

oe | | | | | | | | | Boor. 
ent 178------ {very poor |Very poor|Poor |Poor | -_ lai |Vvery poor| ons |Poor. 
lesthaven 

! | H i { i | { | 
17 Qerew econ cenonnee lvery poor! Very poor! Poor | poor lvery poor! very poor! Very poor! very poor! Poor. 
pee ee es ee es | 
180-eceenanammmnne= Very poor |Very poor | Poor Ivery poor | Poor Fair |very poor | Poor \very 
bis | | | | | | [eee 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--BUILDING SITE DEVELOPMENT 


{Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation] 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol i excavations | without | with | commercial i and streets | landscaping 
basements basements buildings } 
| | | | | | 
{ | | | : | | 
l0l--------------- | Severe: Moderate: Severe: Moderate: Severe: Severe: 
Armona | cutbanks | wetness, | wetness. | wetness, | low strength, | excess salt, 
| wetness. shrink-swell. | | shrink~swell, | | droughty. 
102------ eeeceeced | Slight------- |Moderate: : INoderate : |Noderate: |severe: | Slight. 
Avenal shrink-swell. ; shrink-swell. | shrink-swell. | low strength. 
| | | | | | 
103----+-=-------- |Severe: Istagnt ae Moderate: |s1ight~------~=|s1ight---- bod | severe: 
Boggs cutbanks wetness. excess salt, 
| |! | | droughty. 
10genn--nnnnnnnne~| Severe: {Slight=--------|sight Peeteaeos |siight ----- |stight eee |Moderate: 
Cajon j cutbanks cave. | | j | droughty. 
105------- SSSSssc= Moderate: |Moderate: Ioderate: |Severe: |Moderate: |Moderate: 
Cantua | slope. | slope. i slope. | slope. | slope. | ee 
slope. 
| | | ! | | 
106------------~--| Severe: Ise evere: |Severe: ise Vere: Isevere: [Se evere: 
Cantua slope. slope. slope. Slope, slope. slope. 
| | | | | | 
107 --------- nestas \Moderate: lModerate: \Moderate: | Severe: severe: Severe: 
| | | { | | 
Carollo } depth to | shrink~swell, } depth to rock, Slope. } low strength. j excess salt, 
slope. slope. slope, excess sodium. 
|! | shrink-swell. | | | 
l0B-n ee ee nnn nn e--- |Slight---------|Mo derate: Moderate: |Moderate: |Moderate: Isiignt. 
Corona \ | shrink-swell. j shrink=swell. | shrink-swell. | shrink-swell. | 
109 --eenn- nnn - n= |Severe: [Se vere: |severe: Isevere: Isevere: [Se vere: 
Delgado | depth to Tock. | depth to FOEK. | depth to TOCK. | slope, | depth to ocks.) thin layer. 
depth to rock. 
| | | | | [ 
Ll0sonee nn cern nnn = | severe: lSevere: lSevere: lSevere: l Severe: ISevere: 
| | | | | { 
Delgado Gepth to rock,; depth to Tock» | depth to rock, | slope, | depth to FOCk , | slope, 
| slope. | slope. | slope. depth to TOCK a slope. | thin layer. 
1ll----- wreorecer= lSevere: |severe: l Severe: lSevere: lSevere: lsevere: 
Delgado | depth to rock, | slope, | depth to rock, | slope, | depth to rock, | slope, 
| slope. | depth to rock. | slope. | depth to rock. | slope. | thin layer. 
| | ! | | | 
1igeeseneecwsa te | Severe: Istight —— ---- | Slight--------- |Stight--------- | Slight--------- |Moderate: 
Excelsior | cutbanks Cave. | | | | | @roughty. 
[13eervennomnnnnne|SLightenn=m-na=|Slighteo--==-="[S1ight ween meen~ [stight wore Istight eiatetatettetatad |severe: 
Garces excess sodium. 
| | | | | | 
114: | | | | | | 
Gaviotarq---- ~---|Severe: |Severe: |severe: |severe: |severe: |severe: 
depth to rock,; slope, depth to rock,; slope, depth to rock,; slope, 
| slope. | depth to rock. | slope. | depth to rock.| slope. | thin layer. 
Rock outcrop. | | | ! | 
115~---===----==--|Moderate: |severe: |severe: [Se vere: |severe: |severe: 
Gepford too clayey, flooding, flooding. flooding, low strength, | excess salt, 
P | | \ { | [ 
| wetness, | shrink-swell. | | shrink=-swell. | flooding, | too clayey. 
flooding. | | | | shrink-swell. | 
1 t i ‘ ! i 
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--Continued 
DEVELOPMENT 

--BUILDING SITE 

TABLE 10. 


droughty. 


| Lawns ana 
| Local roads in 
t oe lings | pnal) | ae streets landscaping 
e ercia 
| llow | Dwellings | with | puddin s 
ae Sha ne ! without | basements | 
os syapol eidesplaccamagien| Mme eee | | |severe: t 
ma) evere: s salt, 
! lsevere: [ flooding. | flooding, | flooding, i 
fe ee eS |Severe: caves! flooding, | | shrink-s | shrink~swell. | 
yore j eaceanks |! shrink~swell. | | |severe: aie 
ere: 0 . 
| | lc ees Ise ei ee strength, excess S 
evere: flooding, -swe 
loevere: |severe: | flooding, 1. | shrink-swell. | shrink 
lL] Perse Rarsecssee Perth oais caves: Seas | shrink~swell. | lg vere: paca salt, 
Goldberg | shrin be bee Ise Pe | qe eee | ie sodium. 
Isevere: °F evi flooding, shrink~swell. | 
‘ flooding, | rink-swell. 
118--ererresnnnHH-- |Severe: cave. | Be na shrink-swells | = be alors |Severe: salt, 
ldberg | shr lsevere: i tage exc re 
Go | | ; levees [te flooding. flooding | excess sod 
: Severe: \" flooding. | 
eR S Ss Severe: een Is flooding. | | ------/Slight. 
Taanaeenie | Spore er | Isiight=-------- jstisht--- 
aoe | | nt--------- \Moderate: ene | | re: 
=lSavee: jSiig | wetness. H -|siight--------- [Perec Buea 
Ae cay rian | cubkanke cave. | nike |Slight-------- | | Exes: 
Oe og aes ee Moderate: 7 
Grang oes |Slight- | wetness. | feast (Severe: 
121----- Nie. eeaepanke cave.) | severe: \"aepth to FOCKs (ome layer. 
Grangeville Pe | | severe: k.| slope, | seas 
| Severe: p= depth. boi roche dep ly £0) Rese) depth to rock. | i 
1?) erga oa aaian l" @epth to HOEK.) dept | | leatere: [Pcaaty stone’, 
Henneke | | Isevere: Severe: \"aepth to TOCK | ene; 
Vi 
Rene Isevere: depth to mech ae rock. | BIOPe. | ee 
eeeceaesee schaciatates : ck,, slope, slope. 
ee eae ae + oer se rie ; | le derate: |Severe: alt 
s . Oo xcess Ss. e 
| lsevere: l" wetness, | 2ececs coat aie 
Severe: | ding. : puree 
| . ISevere: "Flooding, | floo | flooding ! daroughty. 
124-----~--------- gerne cave, | flooding. | wetness. | | | 
Homeland I wetness: | | lsevere: pana sodium, 
| | | . \severe: | low strength, | droughty. 
| } F Severe: | flooding, | shrink-swell. i 
| te: Severe: | flooding, | shrink-swell. | . 
[2hsessestescssnnc tee crease Seta: | shrink-swell. | leacare: peevere: salt, 
fovset [fe mee PEStbing, (Eee Sheenomn, Perea, 
| eee fete acre acoe am eel earch Ee 
: e : f£loo , k-swell. . 
eee eee ey |Nogerate: ey, |! flooding, 11. | shrink-swell. (on es |Moderate: 
ae [eee cree | shrink-swell. j en paoderates | s1epe} 
[eee | : \Moderate: Kl slopes | Beet aoa: } thin layer. 
| ta: Moderate: | depth to roc! | shr. 
A rarer I Gepth to rock | cnr eg | oss aE | | le és 
shrink- sw . evere: 
Kettleman | slope. | shrin lene! |Severe: | slope. 
7 a. 
| | : Isevere: I slope. poner j 
| Severe: ger | slope. | | | : 
128--c nnn nn reer ee | slope. | | Is vere: [peers 
Kett leman | : | - rome |severe: | elope. | slope. 
P e slope. - 
129%: | re: |Severe: | slope. | lee etas |severe: 
Kettleman Pee “ee a | B1epe: | \severe: ees e | slope: 
ears laavaies | Severe: I" slope. levee eee 
rere | Severe: este Lene | sararvone[Blight-onroeren|Saveres 
Cantua--- slope. | a ee Slight | | 
wecese Slight----esc==) 
Cer pare | 
130------- 
Kimberlina | 
I 
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TABLE 10.--BUILDING SITE DEVELOPMENT~-Continued 


Shallow | 
excavations | 


Dwellings 


Soil name and | 
without 


map symbol 


Lawns and 


| Dwellings | Small | Local roads 
landscaping 


with | commercial | and streets | 


basements I basements buildings 


IZ lesee<ecsec= ----! severe: Isiight SSsssaec= 
{ { 
Kimberlina | cutbanks caves 
132*: | | 
Kimberlina------- [sight aaa ad |stight Sac oo Soe 
| | 
Garces-----------!s1ight--------- Isiight--------- 
| | 
133 secHsencsees<<= |severe: |Severe: 
Kreyenhagen | slope. | Slope. 
| | 
134 eer r renner enn e |Moderate: Moderate: 
Lakeside too clayey, shrink-swell. 
wetness. 
135 eee eeennnnnnnn= |Noderate: Moderate: 
Lakeside too clayey. { shrink-swell. 
| | 
LEGS Sonera S INoderate: Moderate: 
Lakeside too clayey, shrink-swell. 
wetness. | 
| | 
13 7-see<eer=<=<S=- Moderate: |siight esecsso-s 
Lemoore | wetness. | 
| | 
138, 139--------- - |Noderate: |severe: 
Lethent | too clayey. | shrink-swell. 
| | 
1§Q-senecesss<se= | severe: |severe: 
Melga | cemented pan. | flooding. 
| | 
Ld losaesssns <= ie |Moderate: |Moderate: 
Mercey | slope, | shrink-swell, 
depth to Fock.) slope. 
| | 
142, 143-*----<--- |Severe: | severe: 
Mercey | slope. | slope. 
| | 
l4derenmnenemnennn ~|Slight fp hess -- |tloderate: 
Milham | | shrink~swell. 
145, 146---------- |Severe: |Severe: 
Millsholm | depth to rock, | slope, 
slope. depth to rock. 
i | 
147 ----- ence n---- Isiight Seeracse= Isright easss--s> 
Nord |! | 
L4 Bonn nnn nnn enn {Slight sS-s----> {Slight moccccen 


| | i i 
Sceseueue | 


|Slight asarertss |siight polignt-= weceenn |stight. 
i [ | | 
{ | | | 
|stight Sses-ss== |SLight---------|s1ight SSsatecse |Severe: 
| | | excess sodium, 
| | | droughty. 
|stight eeuaneae siight poeeseete |Slight---------| severe: 
| | | | excess sodium. 
|severe: |severe: |Severe: |severe: 
| slope. slope. | low strength, | slope. 
Slope. 

| | | | 
|Moderate: |Moderate: Moderate: |Severe: 
| wetness, | shrink~-swell. | low strength, | excess salt, 
| shrink-swell. i | shrink-swell. | excess sodium. 
Moderate: |Moderate: Moderate: |Moderate: 
| shrink-swell. | shrink-swell. | low strength, i excess salt. 
| | | shrink~-swell. | 
|Moderate: Moderate: |Moderate: |severe: 
j wetness, | shrink~swell. | low strength, | excess salt, 
| shrink-swell. j | shrink-swell. | excess sodium, 

| | | too clayey. 
|Moderate: {Slight Seteteteeietadatel |siight s=s=5 ----|Severe: 
| wetness. | | j excess salt, 
| | j | excess sodium, 
| | | | droughty. 
|siight bc ielan alas asia |Severe: |severe: |Severe: 
| | shrink-swell, | low strength, | excess sodium. 
| | shrink-swell,. | 
|Severe: |severe: |severe: |severe: 
flooding, | flooding. | flooding. } excess sodium, 
| cemented pan. | | | thin layer. 
|Moderate: |Severe: |Severe: |Moderate: 
depth to rock, | slope. | low strength. | slope, 
| slope, | l thin layer. 
| shrink-swell. | | | 
(Se vere: [Se vere: |Severes |Severe: 
| slope. slope. low strength, | slope. 

slope. 
| { | | 
{io oderate: {io derate: |Moderate: |s1 ight. 
| shrink-swell. | shrink-swell. | shrink-swell. | 
|Severe: Isevere: |Severe: | Severe: 
| depth to i slope, | depth to ia slope, 
| slope. depth to FOCK. | slope. thin layer. 
|stight weenea--- aoe wo--- ~---|siight-- a age 
| | | | 
|Siight Sas Sr se5 |Slight------=-~|slight~ oS=s =< l severe: 
| sodium. 
1 


| excess 
( 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


SS he ee eee ee Sea Ge 


Soil name and | Shallow Dwellings 
map symbol j excavations | without 


| Dwellings 
| with 


small 
| commercial 


| Local roads 
| and streets 


Lawns and 
| landscaping 


basements basements buildings | 


Rock outcrop. 


Dystric Lithic 
Xerochrepts. 


160*: 
Rock outcrop. 


Lithic 
Torriorthents. 


|Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Nord------------- |stight Races ~--|Slight-- wewsece |siight wanenee-- {stight eeheeeeee |siight sheweseen Isiight. 
Nord------------- Isiight strecies Isiight Beceesece [slight---------1s1ight--- Seoees Istight seeeesee |severe: 
excess sodium. 
| | | | | | 
150-=-==---------~|S1ight---------|Noderate: luoderate: |Moderate: |Noderate: siight. 
Panoche | | shrink-swell. j shrink-swell. | shrink-swell. j low strength. | 
15]--------=--+-+- Isiight---------|Moderate: Moderate: |Moderate: [No oderate: |severe: 
Panoche | | shrink-swell. | shrink~swell. | shrink-swell. | low strength. | excess sodium. 
LS Je seen seen Moderate: |severe: |severe: |severe: [Se vere: |Moderate: 
Parkfield Nariane) depth to FOeky) shrink-swell. | shrink-swell. | shrink-swell. | low strength, | small stones, 
| too clayey. | | | shrink-swell. | large stones, 
thin layer. 
| | | | | | 
US3a<sserse-s=sss5 |Moderate: |Severe: |Severe: |severe: |severe: |Severe: 
Pitco | too clayey, | shrink-swell. | shrink-swell. | shrink-swell. | low strength, | excess salt, 
wetness. | | | | shrink-swell. | excess sodium, 
droughty. 
| | | | { | 
ists | | | | | | 
= | | | | | 
pune | | | | 
155m enero neonnn- |Severe: |severe: ise vere: Isevere: |severe: |severe: 
Rambla | cutbanks Caves shrink-swell. | shrink-swell. shrink~-swell. | low strength, | excess sodium, 
| | | | shrink-swell. | droughty. 
LEG Here session |severe: |Severe: ise vere: Severe: |severe: [Se vere: 
Reefridge | cutbanks cave. | shrink-swell | shrink-swell. shrink-swell, | low strength, | too clayey. 
| | | slope. | shrink~swell. 
15 Jenne neewnece ~--|Severes |Severe: |severes Severe: |severe: |severe: 
Reefridge | cutbanks cave, | shrink-svwell, | slope, shrink-swell, low strength, | slope, 
| slope. | slope. j shrink-swell. slope. | slope, | too clayey. 
j | | | shrink-swell. | 
158-n nee nnn nnn \Severe: l Severe: ise evere: Severe: |severe: |severe: 
Remnoy cemented pan. flooding, flooding, flooding, | cemented pan. | excess salt, 
cemented pan. | cemented pan. cemented pan. | | excess sodium, 
| | | thin layer. 
*. | { i 
159*; | | 
I | | 
| | | 
I i | 
| 1 | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| i | 
| | { 
| { | 
| 


cutbanks cave. 


1 
| 
| 
| 
| 
| 
| 
i 
| 
i 
| 
| 
| 
| 
| 
| 
Ise 
\"s 
ke 
| 
Sandridge | 
1 


|Slight------=- 
I 


|siight 


|Severe: 
| excess 


! 


sodium. 
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Soil name and | Shallow | Dwellings | 
excavations 


map symbol | 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Local roads 


Dwellings | 
and streets 


small | 
with | 


commercial | 


Lawns and 
i landscaping 


without 


| basements basements buildings } } 


| | | | | 
163--e+eee-------- |moderate: iSe vere: |Severe: |severe: |severe: ISe evere: 
Tulare | too clayey, | flooding, | flooding, flooding, | low strength, too clayey. 
wetness, shrink-swell. | shrink-swell, | shrink~swell. | flooding, H 
| flooding. | | | shrink-swell. | 
164sS<ecserseensss {Moderates {se vere: Ise vere: |Severes |Severe: |severe: 
Tulare Variant | too clayey, | shrink-swell. | shrink-swell. | shrink-swell. | low strength, excess salt, 
tness. shrink-swell, | droughty 
ioe | | | | ‘ 
| | le | | | too clayey. 
16 Senna nn wen nnne =~ Moderate: Severe: Severe: Severe: Severe: Severe: 
Twisselman too clayey. | shrink-swell, | shrink-swell, | shrink=swell. | low strength, | too clayey. 
shrink-swell,. 
| | | | { | 
1664+-02t05-—0-5-2| Moderates lSevere: lSevere: I severe: l Severe: l severe: 
Twisselman | too clayey. | flooding, | flooding, | flooding, H low strength, | excess salt, 
| | shrink-swell. shrink~swell. | shrink~swell. | shrink-swell. |! excess sodium, 
droughty. 
| | | { i { 
167, | | | | | | 
Urban land | | | | | | 
H | | | | \ 
168---=---~-------|Severe: [Se revere: [Se vere: |Severe: |Severes |severe: 
Vanguard j wetness. | flooding. | flooding, | flooding. | low strength. | excess salt, 
| | | wetness. | | | excess sodium. 
169*, 170*: | | 
Vaquero-necens-<= Severe: Severe: Severe: Severe: Severe: Severe: 
| cutbanks cave, | shrink-swell, slope, | shrink-swell, | low strength, | slope, 
| slope. | slope. | shrink-swell. | slope. | slope, | too clayey. 
hrink-swell. 
| | | | 1° | 
Altamont---------|Severe: lSevere: | severe: | severe: lsevere: lsevere: 
| cutbanks cave, | shrink-swell, slope, | shrink-swell, H low strength, | slope, 
| | | | | | 
| slope. | slope. i shrink-swell. j slope. | slope, | too clayey. 
hrink-swell 
| | | pF -| 
re | | | | | | 
Vaquero-e-rn----- |Severe: |severe: |Severe: | severe: {Severe |severe: 
| cutbanks cave, | shrink-swell, | slope, | shrink-swell, | low strength, | slope, 
| slope. | slope. | shrink~swell. j slope. j slope, | too clayey. 
shrink-swell. 
| | | | | I 
Altamont---------|Severe: l Severe: lSevere: Isevere: | severe: severe: 
| cutbanks cave, | shrink-swell, slope, | shrink-swell, | low strength, | slope, 
| slope. | slope. j shrink-swell. | slope. | slope, j too clayey. 
shrink-swell 
| | | | | “f 
Millsholm-------- | Severe: Severe: | Severe: | Severe: ISevere: lsevere: 
| depth to rock, | slope, | depth to rock, | slope, | depth to rock, | slope 
| | ! es 
| slope. | depth to rock.; slope. depth to TOCK. | slope. thin layer. 
172, 173---eerner= | Severe: | severe: | severe: | Severe: Severe: = 
Wadespring | slope. | slope. | slope. slope. | slope. | slope. 
ee ~--!s1ight--------- ls1ight--------- ls1sght--------- Isvight--------- Is1ight---------!Moderate: 
Wasco | | | ! | droughty. 
17 5eeecernseccene-- |Moderate: |Severe: | Severe: |Severes |severe: |severe: 
Westcamp too clayey, flooding. flooding. flooding. low strength. excess salt 
| wetness. | | | | excess sodium. 
176, 177----------| Moderate: |Moderate: Moderate: |Moderate: [Se vere: siight. 
too clayey. | shrink-swell. | shrink-svwell. j shrink~swell. | low strength. | 
t ' i} i} ' 


Westhaven | 
1 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads Lawns and 
map symbol | excavations | without with | commercial j and streets landscaping 


basements basements buildings 


cemented pan. cemented pan. excess sodium, 
thin layer. 


ee (Oe SE en ee ny 


| | 
178-- ene - ern Moderate: |Moderate: |\Moderate: Moderate: |severe: |Severes 
Westhaven | too clayey. | shrink-swell. | shrink-swell. | shrink-swell,. | low strength. | excess sodium. 
179--=---------+~- Severe: Isiight ------- ~- Slight--=------| Slight--------- {slight woneeenes Moderate: 
Whitewolf i cutbanks cave.) j | | | droughty. 
180---------------!Severe: {Se evere; |severe: |severe: \ severe: \severe: 
Youd cemented pan, | flooding, | flooding, | flooding, 
I l | 
| J | 


| cutbanks cave. 
| 


| cemented pan. | excess salt, 
cemented pan. { { 
! | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


178 Soil Survey 


TABLE 11.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation] 


percs slowly. 


Soil name and | Septic tank | Sewage lagoon | Trench | Area Daily cover 
map symbol | absorption | areas j sanitary | sanitary } for landfill 
fields landfill } landfill 
| | | | | 
lO 1l-------9--------- |severe: | severe: Iseveres Moderate: |Poor: 
Armona | wetness, j seepage, | seepage, | wetness. | excess salt. 
percs slowly. | wetness. | excess salt. | | 
102--------- ~-------|Severe: | Moderate: Isiight eittetecee. |siight erin meieas ~-|Good. 
Avenal | percs slowly. | slope. | | | 
L030 ene enn nnn n nn | severe: |Severe: |severes |Slight-----------|Poor: 
Boggs | wetness. | wetness. j excess salt. | i thin layer. 
L0G en nen rene n- == |Severe: |severe: |Moderate: {stight Seesss=s—-= Fair: 
Cajon | poor filter. seepage. too sandy. { | too sandy, 
thin layer. 
| | | | { 
105=<<--- nrovoocea-~~|Moderate: |Severe: \Se evere: Moderate: |Fairs 
Cantua | depth to rock, j seepage, | depth to rock. | depth to rock, | area reclain, 
slope. slope. slope. slope 
H | | E | thin lance: 
l06--224----- HHH = |severe: |severes |severe: [Se vere: |Poor: 
Cantua j slope. | scones: | ae to rock, j slope. \ slope. 
slope. slope. 
| | | | | 
107eceesenee= aia |Severe: |severe: {Se vere: [Se vere: | Poor: 
Carollo | depth to rock, | depth to rock, | depth to rock, | depth to rock. | area reclaim. 
j percs slowly. | slope. excess salt. | | 
| | | H | 
108- enn nn nnn ween nn Severe: Moderate: Moderate: Slight --seeneren-! Fair: 
Corona | percs slowly. seepage. too clayey. | | too clayey. 
l09- mene ne eenecennn- |Severe: |severes | Severe: [Se vere: |Poor: 
Delgado | depth to rock. | depth to rock, | depth to rock. | depth to rock, | area reclaim. 
| jp PAceee | | 
110, llleeweeeseee-- ISevere: lsevere: lSevere: l Severe: \Poor: 
Delgado | depth to rock, | depth to rock, | depth to rock, |! depth to rock, area reclain, 
| slope. | slope. slope. | slope. | slope. 
Ll] 2-- nnn n nnn nnn n= |Severe: |noderate: Istignt ——s=s= seSe= |Slight~--------=«1 ood. 
Excelsior j percs slowly. | seepage. | | | 
J1geessSSs<ese--— ---|severe: Istight Ssasnasss=s l severe: Isiight erese<=sss- | Good. 
Garces | percs slowly. | | excess salt. | | 
114*: | { | | | 
Gaviotar~--92------- |severe: | severe: |Severe: |severes | Poors 
depth to rock, seepage, depth to rock, depth to rock, area reclaim, 
slope. depth to rock, seepage, seepage, Slope. 
| | slope. | slope. | slope. j 
Rock outcrop. | | | | | 
11 5---~--n-nwennnnnn| Severe: |severe: [Se evere: ise evere: |Fatr: 
Gepford | flooding, | flooding, | flooding. | flooding. | too clayey, 
| wetness, | wetness. | | | wetness. 
| | | i | 
‘ i t i} | 
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TABLE 11.--SANITARY FACILITIES~--Continued 


179 


on ee de eee ee ee yee oe ee a ey ee ee 


| Sewage lagoon 


slope. 


1 Trench 


slope. 


| Area 


Daily cover 
for landfill 


Poor: 
too sandy. 


Poor: 

too clayey, 
hard to pack, 
excess salt. 


Poor: 

too clayey, 
hard to pack, 
excess salt. 


Poor: 
excess sodium. 


Fair: 
too sandy. 


el 
oo 


or: 
xcess sodium. 


Poor: 
area reclaim, 
too clayey, 
small stones. 


Poor: 
area reclaim, 
too clayey, 
small stones. 


Poor: 
excess salt, 
excess sodium. 


Poor: 

too clayey, 
hard to pack, 
excess salt. 


Poor: 
area reclaim. 


Poor: 
area reclain, 
slope. 


Poor: 
area reclain, 
slope. 


Soil name and | Septic tank 
map symbol absorption | areas sanitary sanitary 
fields landfill landfill 
| | | H 
| I | 7 | Z 
1l6-e--- een nn a Severe: Severe: Severe: Severe: 
Gepford | flooding, ! seepage, | flooding, | flooding. 
| wetness, | flooding, | seepage, 
| percs slowly. | wetness. | too sandy. | 
117 SsSsasssssee= ---|severe: [Se vere: |Severe: loderate: 
Goldberg | percs slowly. i flooding. too agua, | flooding. 
excess sodium, 
| | | excess salt | 
| { | | 
118-223 --r--- nen nn |severe: |severe: |Se evere: Moderate: 
Goldberg | wetness, | flooding, | too clayey, | flooding. 
| percs slowly. | wetness. | excess rai | 
excess salt. 
| | { | 
V9 sen Hence HHH |severe: |Severe: |severe: Isevere: 
Grangeville j wetness. | seepage, | seepage, | seepage, 
| flooding, | wetness, | wetness. 
! | wetness. | excess sodium. | 
120------------ -----|Moderate: |Severe: Isevere: |severe: 
Grangeville | wetness. | seepage. | ibe cy { seepage. 
wetness. 
| | | ! 
L2isSs-Ss2-sS5-2-so |Moderate: severe: |Severe: | severe: 
Grangeville | wetness. | seepage. seepage, | seepage. 
wetness. 
{ | | | 
12 Qe ren nnnseen----= | Severe: |severe: |severe: |Severe: 
Henneke depth to rock. | Gepth to rock, j depth to rock, | depth to rock. 
slope. too clayey. 
| ie oa 
| | | : | : 
123 -----e--- enn Severe: Severe: Severe: Severe: 
Henneke | depth to rock, | depth to rock, | depth to rock, |! depth to rock, 
| slope. | slope. | slope, slope. 
too clayey. 
| | | { 
124 -mnn nn nnn nnn nen |severe: |Severe: | severe: |severe: 
Homeland | wetness. | seepage, j seepage, seepage. 
| flooding, | excess salt, | 
| | wetness. | excess sodium. | 
Lady L2OR Seen erases | Severe: \Se vere: | severe: Moderate: 
Houser | percs slowly. | flooding. | too peat flooding. 
excess salt. 
| | ! | 
Lo} ease ce seeieeen em I Severe: I Severe: | Severe: l severe: 
Kettleman depth to rock. | depth to rock, | depth to rock. | depth to rock. 
slope. 
| ! | | 
128-----------------|Severe: [Se vere: |severes severe: 
Kettleman | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope. | 8 slope. | slope. | slope. 
129*: | | | | 
Kettleman-~-<------ | severe: \severe: \severe: Severe: 
| depth to rock, depth to rock, | depth to rock, leh to rock, 
slope. slope. slope. slope. 
| l ! | 
Cantua-------------| severe: |severe: |Severe: |severe: 
|! slope. i seepage, | depth to rock, | slope. 
| | | | 
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TABLE 11.--SANITARY FACILITIES--Continued 


Soil name and Septic tank Sewage lagoon Trench Area Dally cover 
map symbol | absorption j areas | sanitary | sanitary | for landfill 


fields } landfill landfill 


130----cnnnnnnnnnn--| Severe: 


Kimberlina | percs slowly. 
1. |stight weceenen=n- 
Kimberlina | 
132*: | 
Kimber lina--~-----~ poavere: 

| percs slowly. 
Garces----#--------|Severe: 

| percs slowly. 
ss =ensssHrss=sSs-S 5 Isevere: 
Kreyenhagen | percs slowly, 


| Slope. 


1B4eeneeneeneen-ee--! Severe: 


Lakeside | percs slowly. 
| 
L35ecSqsaSeseces=cs= |Severe: 
Lakeside | percs slowly. 
136-7=~vennnnnnnnnn-| Severe: 
Lakeside | percs slowly. 
I 
13 [sssSsese—=5 52-555 |Severe: 
Lemoore | wetness. 
| 
138, 139eeenre-H---- |severe: 
Lethent | peres slowly. 
140----9 a wenn nn nana | severe: 
Melga j flooding, 
| cemented pan, 
| percs slowly. 
14 lesereeneenn- sees= |severe: 
Mercey | depth to rock, 
| percs slowly. 
142, L43-enerennnn nn | severe: 
Mercey | depth to rock, 
j slope, 
| percs slowly. 
laden crcnrcccserccee= |Severe: 
Milham | percs slowly. 
145, 146---n-enn nee |Severes 
Millsholm | depth to rock, 
| slope. 
4 Jonccneccccenen ---|Moderate: 
Nord j peres slowly. 
148------------ weow-|B0 vere: 
Nord ; percs slowly. 
I 


| | | | 
Slight----------- | 


|siight eSe<<s<=-<= | jStight ScSseasaah= |Gooa. 
| | { | 
|severe: Isiignt Ser oeer eee [siight cesses esa | Good. 

seepage. 
| | | | 
| | | | 
Istight eee eee |Siight oe ~--|Slight----- oe | Good. 
| | | | 
|Slight------ ==5=5 |severe: (stignt ceiadadatatetattatatal |Gooa. 
| j excess salt | | 
Isevere: |severe: |severe: |Poor: 
| slope. | depth to rock, | slope. | slope. 

slope. 

| | | | 
|sModerate: |severe: slight SSascecte |Poor: 
| wetness. | excess sodium. | | too clayey, 
| j excess sodium. 
Istight eisai as ance |severe: Isiight cae aialataa --=| Poor: 
| | too clayey. | | too clayey. 
|Moderate: | Severe: {slight arase= ens = - | Poor: 
| wetness. j excess sodium. i | too clayey, 
| | | | excess sodium. 
|severe: |severe: [slight paaeseese == |Poor: 
wetness. | excess sodium, | excess salt, 
| | excess salt. | | excess sodium. 
{slight wees |severe: Slight----------- Good. 
| | excess salt. | i 
|Severe: |Severe: |severe: |Poor 
cemented pan, flooding. | flooding, | area reclaim. 
| flooding. | | cemented pan. j 
| | | | 
|Severe: |Severe: |Severes |Poor: 
j depth to rock, | depth to rock. | depth to rock. | area reclaim. 
| slope. | | | 
|severe: |Severe: |Severe: |Poor: 
| depth to rock, | depth to rock, | depth to rock, | area reclaim, 
j slope. | slope. | slope. | slope. 
| \ | | 
{sight Sukennenean |stignt wonnnnnenee |slight acnnnnn--- ~ |Good. 
| | | | 
|severe: | Severe: |severe: |Poor: 
| depth to rock, depth to rock, depth to rock, j area reclaim, 
| slope. | slope. | Slope. | Slope. 
Moderate: ISLight--------=--|S1ight==-- hart |Good. 
| seepage. | | | 
Slight=saeneeece= | Severe: Istight-- sescedacs Poor: 
} excess sodium. | 
i] ( ‘ 


| excess sodiun. 
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TABLE 11.--SANITARY FACILITIES--Continued 


slope. 


Soil name and | Septic tank | Sewage lagoon Trench Area Daily cover 
map symbol | absorption | areas | Tonge | earth | for landfill 
fields landfil an 
EES th eo oorrrr— 
| | | { | 
jaan: | | | | | 
Nord--nncennnn nena Moderate: Moderate: Istight a eta |SLight------=--== | Good. 
| percs slowly. | seepage. | | | 
Norde--- 99 rena nn= | severe: |saight pacsaasasr= |severe: Isiight Seececsses= |Poor: 
| percs slowly. j | excess sodium. | | excess sodium. 
150------ eeemscers== |Moderate: Moderate: siight SSeeSacesen {Slight Soorrssoooe |cooa. 
Panoche | percs slowly. | seepage. | | | 
1 lsevere: Isiight----------- Isiight----------- ls1ight------++---|Good. 
Panoche percs slowly. | | | 
152-ee-nnononnnnnnn~| Severe: Isevere: |Severe: |severe: | Poor: 
Parkfield Variant | depth to rock, | depth to rock. | depth to rock, depth to rock. i area reclain, 
| percs slowly. | | too clayey. | | Fee 
ard to pack. 
| [ | | 
lO3setssssecneasseer ISevere: |Moderate: |severe: |S1ight-----------| Poor: 
Pitco percs slowly. wetness. too clayey, too clayey, 
H | | excess sodium, | hard to pack, 
| | | excess salt. | | excess salt. 
15a; | | | | 
Pits. | | | | 
Dumps. | | | | 
SOS) tal altatetatatatetateeaintateted Isevere: l Severe: | Severe: | Severe: Poor: 
Rambla | peres slowly. | seepage. | seepage, | seepage. | eA tela 
too clayey, ard to pack, 
|! |! | excess sodium. | | excess salt. 
156-~--------2-=--=-! Severe: |severe: |severe: Moderate: |Poors 
Reefridge | percs slowly. slope. depth to rock, depth to rock, too clayey, 
| | | too clayey. slope. | hard to pack. 
0 ea a nl aa a Severe: |severe: Severe: Isevere: |Poor: 
Reefridge | percs slowly, | slope. | depth to rock, | slope. poets 
. lope ard to pa 
| ae | bag claves |! slope. ? ’ 
I5BHSacSnarnreesese= |severe: |severe: |severe: |severe: |Poors 
Remnoy | cemented pan, cemented pan, | cemented pan. cemented pan. | area reclaim. 
percs slowly. | flooding. j | | 
159*: | | H | | 
Rock outcrop. | | i | 
Dystric Lithic | | | | 
Xerochrepts. | | | | | 
iste | | | | 
Rock outcrop. | | | | 
Lithic i | | | | 
Torriorthents. | H | | 
| | | | | 
16 leo eceeceeen----- Iseveres |severe: |e vere: |severe: |Poor: 
Sagaser percs slowly, | slope. | depth to rock, | slope. } slope. 
| | | 


slope. 
1 


182 Soil Survey 


TABLE 11.--SANITARY FACILITIES--Continued 


Fe ae OE SSS 
| | | | | 


excess sodium, excess sodium. 


excess salt. 


Soil name and } Septic tank | Sewage lagoon | Trench } Area | Daily cover 
map symbol | absorption | areas { sanitary sanitary | for landfill 
fields landfill landfill 
| | | | I 
16 2---ee-- nn none n = Moderate: [Se vere: [Se vere: |stight Sater enc n en |Poor: 
Sandridge peres slowly. | seepage. too sandy, | | too sandy, 
| | | excess sodium. | | excess sodium. 
163-- 2-9 ne 2H -- ~--Isevere: |Se vere: |Severe: Se evere: |Poors 
Tulare | flooding, j flooding. | flooding, | flooding. | too clayey, 
| percs slowly. | j too clayey. | i hard to pack. 
164-------- wnneeccon |Severe: |severe: [Se vere: |Slight-~---------| Poor: 
Tulare Variant | wetness, | wetness. | too clayey, | too clayey, 
| percs slowly. | | excess salt. | | hard to pack, 
| | | | j excess salt. 
165-----+---------~-| Severe: [SLight-----------|s1ight~=---------|SLight=---2--a== {Poors 
Twisselman } percs slowly. | | | | hard to pack. 
166 ren n nnn nen enn |Severe: [Se evere: |Se evere: [Me Oderate: {Poor 
Twisselman peres slowly. | flooding. | excess salt. | flooding. | hard to pack. 
167*. | | | | | 
Urban land |! | | | 
168 rr nnn nn een enn |severe: |Severe: |Severe: |Noaerate: |Poor: 
Vanguard | wetness. | flooding, | excess sodium, | flooding, | excess sodium. 
j | wetness. | excess salt. | wetness. 
169*, 170*: | | | | | 
Vaquero-----~--<--- |severe: |severes |severe: |severe: |Poor: 
i depth to rock, | depth to rock, | depth to rock, depth to rock, | area reclaim, 
| percs slowly, | slope. | Slope, Slope. j too clayey, 
| slope, j j too clayey. | | hard to pack. 
Altamont----- -----=|Severe: Ise vere: |severe: |Severe: |Poor: 
percs slowly, | slope. j depth to rock, | slope. | too clayey, 
| slope. | | Slope, | | hard to pack, 
{ | | too clayey. | | slope. 
171*: I | | | | 
Vaquero------ aae-c> |Severe: |severe: |severe: |Severe: |Poor: 
| depth to rock, j @epth to rock, | depth to rock, | depth to rock, j area reclaim, 
| percs slowly, | slope. | slope, i slope. | too clayey, 
| slope. } j too clayey. | j hard to pack. 
Altamont----------- |Severe: ise vere: Isevere: ise vere: {Poors 
| percs slowly, | Slope. i depth to rock, | slope. | too clayey, 
| slope. | | slope, | } hard to pack, 
| | j too clayey. | | slope. 
Millsholm----- ~----|Severe: |Severe: |severe: |Severe: |Poor: 
| depth to rock, j depth to rock, | depth to rock, | depth to rock, area reclaim, 
slope. | slope. | slope. | slope. | slope. 
172, 173-------ee--- |Severe: |Severes |Severe: |Severe: |Poors 
Wadespring | depth to rock, | depth to rock, | depth to rock, | depth to rock, } area reclaim, 
Slope. slope. slope. slope. large stones, 
| | | | beiGne: 
| | | { | 
1)4a-ronenennennnnne/Slight o------ ~---|Severe: [slight-----------!siight eae ~=r-=| Good. 
Wasco | j seepage. j | | 
L75encren- Sesseensa< |Severe: [Se vere: |severe: Me derate: |Poor: 
Westcamp | percs slowly. | flooding. j wetness, | flooding. | excess salt, 
| | | | I 
| | | | | 
i} l ' i) t 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES~-Continued 


| Septic tank 


| absorption 


Sewage lagoon 
areas 


Trench 
| sanitary 


Daily cover 


Area 
| for landfill 


sanitary | 


fields landfill land£ill 


Westhaven 


17] enn e rene Sesecss= 
Westhaven 


|Severes 
| percs slowly. 


|Severe: 
| percs slowly. 


|severe: 
| percs slowly. 


| severe: 
| poor filter. 


|Severe: 

| cemented pan, 
| percs slowly. 
{ 


Severe: 
cemented pan, 
flooding. 


Slight----------- 


cemented pan, 
too sandy, 


| 
| 
| 
Isevere: 
| 
| excess sodium. 


|stight recseas=os= Fair: 
| | thin layer. 
|s1ight SeaeScHesse Pate: 
| | thin layer. 
{slight eseenaaa<so |Poor: 
| thin layer. 
|Slight--------~--|Fair: 

too sandy, 


thin layer. 


emented pan. area reclaim, 
too sandy, 


| 
| | 
|severes |Poor: 
ee | 
| excess sodium. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "£air," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation] 


Soil name and Roadfill | Sand 
map symbol | | 


| 
101-----------=-=----~ Fair: Probable a-----2=-- 
Armona i wetness. | 
a | Fair: | Improbable: 
Avenal | low strength. | excess fines. 
103---sere== -----+=--+|G00d SeScsaersrSsscsrs | Improbable: 
Boggs j | excess fines. 
104-----~---------- --- | Good---=--"-----=---= | Probable---------- 
Cajon | | 
LO 5 ewer enn nssn ser rcnn |Fair: | inprobable: 
Cantua | area reclain, | excess fines. 
| thin layer. | 
06 nnn enn nner ner nen Fair: | improbable: 
Cantua | area reclaim, | excess fines. 
} thin layer, | 
j slope. | 
107 ----eee= novcenconn=| Poor | Improbable: 
Carollo | area reclain, | excess fines. 
| low strength. { 
lL0B- <0 ener neem enn= |Good==---------------| Inprobable: 
Corona i | excess fines. 
l09 mewn ene nn seen nnn ne |Poor: | improbable: 
Delgado | area reclaim. i excess fines. 
LlQ*e<------- ---------| Poor: | improbable: 
Delgado | area reclain. | excess fines. 
! | 
Lllecerensetnsccccrer= | poor: | improbable: 
Delgado area reclaim. excess fines. 
| 
| 
Ll 2ene nme err nn nr rernn =| Goodsssrrscrer reece | Improbable: 
Excelsior | excess fines. 
113---------an enna --|Good-----------------] Improbable: 
Garces excess fines. 


Improbable: 
excess fines. 


oor: 
area reclaim, 
s 


Rock outcrop. 


115---==-- wo-----2-2-~| Poor: 


.<] Improbable: 
low strength. 


excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
114%; | 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
i) 


See footnote at end of table. 


| Gravel 


| Improbable: 
| too sandy. 


| Improbable: 
excess fines. 
| 

| 


Improbable: 
| excess fines. 


| Improbable: 
too sandy. 


| inprobable: 
excess fines. 


| 

I 

[2 mprobable: 

| excess fines. 
| 

| 

| 

| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
i 
i 
| 
| 
{ 
I 
| 
| 
| 
| 
| 
| tmprobable: 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
’ 


Soil Survey 


See text for definitions of 


| Topsoil 


Poor: 
excess salt. 


| 
| 
| 
| 
|Gooa. 
| 
|Poor: 

excess salt. 
Fair: 

small stones. 


Fair: 
slope. 


Poor: 
slope. 


Poor: 
excess salt, 
excess sodium. 


Poor: 
area reclaim. 


Poor: 


Slope, 
area reclain. 


Poor: 

small stones, 
slope, 

area reclaim. 


{ 

| 

| 

| 

| 

| 

{ 

l 

| 

| 

| 

| 

| 

| 

| 

| 

I 
|Good. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
Fair: 

| thin layer. 
|Po Ors 
j excess sodium. 
Péor: 

area reclaim, 
small stones, 
slope. 


Poor: 
too clayey, 
excess salt. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 
-o 8 oe Ske we ha =e re aS ps a eS ee ——— a ———— he 


Roadfill 


Soil name and 
map symbol | 


| 

| 

Gepford wetness. | 
| | 

LL] sssesa-82ssesesseH- Fair: | 
Goldberg j low strength { 
LIBS os sseseeseseos---- |Faiz: | 
Goldberg | low strength. | 
| | 

119-22 enennnnnnn- ee (oo a 
Grangeville j i 
| | 
120----~~~--------~--- |Gooa--~ wncennnnnnna-- | 
Grangeville | | 
12[-seeneronennnnnoen-| Good sonee moccennenene| 
Grangeville | | 
Ag2erAsTA ss sseeeesssss | Poor: | 
Henneke | area reclaim. | 
| | 
123---20-s-e--------~~! Poor: |! 
Henneke | area reclaim, 
| slope. | 
Lagecsreeeasscesescas- |Fatr: 
Homeland | wetness. | 
| | 
25sscsssesesessssseo |Poor: | 
Houser | low strength, | 
| shrink-svwell. i 

126-------°= sovonreneee| Poor: 
Houser | low strength, j 
| shrink-swell. | 
l2jessssessesescsssss=, |Poor: 
Kettleman | area reclaim. | 
| | 
128-ewnwnmnennnnnnnnnn |Poor: 
Kettleman | area reclaim. ] 
129%; | | 
Kettleman---~-------- j Poor: | 
| slope, | 

| area reclaim. | 

Cantuarenn--99------- |Poor: 
| slope. | 

130 none een an nnn |cooa Sanassasser= ceone| 
Kimberlina j | 
131------------------- | Good wenn-n sana n-ne n-e | 
Kimberlina | | 


See footnote at end of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 

excess fines. 
Po 
area ees 
small stones. 


Poor: 
area reclaim, 
small stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
{ 
| 
| 
{ 
{ 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
H 
| 
| 
| 
| 
| 
| 
i 
I 
I 
| 
| Improbable: 
| excess fines. 
| 
| 
| 
/ 
| 
| 
| 
H 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
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Topsoil 


Poor: 
too clayey, 
excess salt. 


cess sodium. 


excess salt, 
excess sodium, 


excess salt, 
excess sodium. 


excess sodium. 


area reclaim, 
small stones. 


| 

| 

re 

| 

| 

Ip 

ne 

- = 

Ip 

F 

| 

| 

| 

| 

| 

I 

| 

I 

| 

| 

{ 

| 

| 

| 

| 

| 

|Poor: 

j area reclaim, 
| small stones. 
|Poor: 

{ 
i 
{ 
{ 
| 
| 
lp, 
i 
{ 
| 
| 
| 
| 
| 
Ip 
rs 
(= 
| 
| 
[ee 
(ie 
| 
Ippo 
igs 
eae 
| 
| 
| 
| 
| 
| 
' 


excess salt, 
excess sodiun. 


oor: 
thin layer. 


Poor: 
too clayey, 
excess salt. 


Fair: 
area reclaim, 
s 


excess sodium. 


Fair: 
small stones. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 
Po ee ee Ne a ee eee ee es ee 


Soil name and | 
map symbol | 


Roadfill 


| Gravel 


Soil Survey 


| Topsoil 


| | 
———$ tp $f} 


132"; | 
Kimber lina-~---------~ Good SscqonqSrera== | tmprobable: 
| excess fines. 
Garces-rr---- ~-------|Good Seekssesceacess --| Improbable: 
| excess fines. 
133eceree= areceeeceeen| Poor? [20 mprobable: 
Kreyenhagen | low strength, | excess fines. 
slope. | 
134--a-nn-nnennn ne nnne | Fair: | Improbable: 
Lakeside | low strength, | excess fines. 
shrink-swell. | 
135 --eeeee nnn nnn ane ==- [Fairs | Improbable: 
Lakeside | low strength, excess fines. 
| shrink-swell. 
| | 
136 -n nen enn nn nnn nnn Fairs | tnprobable: 
Lakeside | low strength, | excess fines. 
| shrink-swell. | 
| 
l37eseaesecesaseeeee<= |Good SqasSaeeia-ss= | Improbable: 
Lemoore | | excess fines. 
| | 
138, 139-------------- {Good woe necneennne | Improbab le: 
Lethent | excess fines. 
140------ woceonennnnan| Gogdnmnmmnnnnnnennm==| Improbable: 
Melga | excess fines. 
| | 
lal aecRsssssersaaee-s= |Poor: | tnprobabie: 
Mercey | area reclaim, | excess fines. 
| low strength. | 
U2erroneeererncneenne| Poor: | Improbable: 
Mercey | area reclain, | excess fines. 
| low strength. | 
1@3cnerssesser-Sereec= |Poors | Improbable: 
Mercey | area reclaim, | excess fines. 
| low strength, | 
| slope. | 
4 denn nn nc ncn nanan nna= pairs | Improbable: 
Milham | thin layer, | excess fines. 
j shrink=swell. | 
145, l46---meen nnn nnn {Poors | Inprobable: 
Millsholm | area reclaim, | excess fines. 
| slope. i 
1 Jeoenwonmennnnncnnn-| Good cleietaltatal sSssses-5 | Improbable: 
Nord | | excess fines. 
148 ---- nen e nnn nnn {coo Ssesecesss=s5= | 1nprobab2e: 
| excess fines. 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
I 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
[2 mprobable: 
| 
| 
{ 
| 
| 
{ 
| 
{ 
[ 
| 
| 
| 
| 
i 
| 
| 
{ 
| 
| 
| 
[ 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
{ 
‘ 


Poor: 
excess sodium. 


Poor: 

excess sodium. 
Poor: 
slope. 


Poor: 
excess sodium, 
excess salt. 


Fair: 

too clayey, 
small stones, 
excess salt. 


Poor: 

too clayey, 
excess salt, 
excess sodiun. 


! 

{ 

| 

| 

| 

| 

| 

I 

| 

{ 

| 

| 

| 

! 

| 

| 

| 

l 

| 

{ 

H 

| 

I 

| 

I 

| 

|Poor: 

| excess salt, 
| excess sodium. 
|Poor: 

| excess sodium. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| Do 
ha 
i § 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
I 
{ 


Poor: 
area reclaim, 
excess sodium. 


Fair: 
area reclain, 
slope. 


Poor: 
slope. 


Fair: 
small stones. 


Poor: 
area reclain, 
Slope. 


Good. 


Poor: 
excess sodium. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Se ee 


Parkfield Variant | 


area reclain, 


Improbable: 
excess fines. 


large stones. 


Soil name and | Roadfill | Sand | Gravel Topsoil 
map symbol j | 
| | | | 
ean | | | | 
Nord----------------- {Sood raphcestmnnacs Screen | Improbable: | Improbable: |coca. 
| | excess fines. | excess fines, | 
Nord-a2a-----2--==="=| Good==== ssees-=<= Sees | improbable: | tnprobabie: |Poor: 
| excess fines. | excess fines. | excess sodium. 
150------------------- [Fairs Improbable: | Improbable: |cooa. 
Panoche | low strength, excess fines. j excess fines. 
| shrink-swell, j i 
151------- Sacer -soes= Pair: Improbable: | tmprobable: |Poor: 
Panoche | low strength, excess fines. | excess fines. } excess sodium. 
| shrink-swell, j 
152------- essa aaa = ----! Poor: Improbable: | gs Ors 
| 
| 


159*; 
Rock outcrop. 
Xerochrepts. 


160*: 


! 

| 

[ 

| 

| 

! 

| 

Dystric Lithic | 
| 

| 

Rock outcrop. | 
| 

| 


Sagaser | 


16 2----------------~-- | Good------22nn-nnnne = 


Sandridge j 
i) 


low strength, 
shrink-swell. 


low strength, 
shrink=swell. 


low strength, 
shrink-swell. 


low strength, 
shrink-swell. 


slope. 


See footnote at end of table. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
t 


| improbable: 
| excess fines. 


| tmprobable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


—_——— — — 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

{ 

| 

| 

|Poor: 

\ too clayey, 
| excess salt, 

| excess sodium. 
| 

| 

i 

| 

| 

| 


Poor: 
excess sodium. 


| 
[ 
[Po oor: 
too clayey. 
Poor: 
too clayey, 
slope. 


Poor: 
area reclain, 
excess salt, 
excess sodium. 


Poor: 
slope. 


Poor: 
excess sodium, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
i 
i 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
I 
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Soil name and 
map symbol | 


Tulare | 
| 


Twisselman | 


l66ercer seer n--- none 
Twisselman 


167*, 
Urban land 


169*, 170*: 


| 
i 
| 
| 
| 
| 
| 
Vanguard | 
| 
! 
Vaquero~=-nen-----=-=! 

! 

| 

| 


Altamont---------~--- | 
| 
! 
| 
171*; | 
Vaquero---+---------- 
| 
| 
| 
Altamonte------------! 
| 
| 
! 
Millsholm------------ | 
| 
| 


172, 173e---eenennannn| 
Wadespring | 


L]Qenn moreso n nsec seen | 
Wasco | 


]]5-nenennnnnennnnnnn= 
Westcamp | 


176, Ll] Jerescre nnn ene | 
Westhaven | 


TABLE 12.~-CONSTRUCTION MATERIALS~--Continued 


Roadfill 


low strength, 
shrink-swell. 


low strength, 
shrink-swell. 


Poor: 
low strength, 
shrink-swell. 


Poor: 
low strength. 


Poor: 

area reclaim, 
low strength, 
slope. 


Poor: 

low strength, 
slope, 
shrink-swell. 


area reclain, 
low strength, 
slope. 


Poor: 

low strength, 
slope, 
shrink-~swell. 


Poor: 
area reclaim, 
slope. 


Poor: 
area reclain, 
slope. 


Good----------------- 


Poor: 
low strength. 


See footnote at end of table. 


| Sand 
Improbable: 
excess fines. 


probable: 
xcess fines. 


lan] 
os 


Improbable: 
excess fines. 


probable: 
xcess fines. 


on) 
O32 


Improbable: 
excess fines. 


probable: 
xcess fines. 


Ht 
os 


} 
| 
| 
| 
{ 
| 
{ 
| 
| 
| 
| 
| 
| 
{ 
| 
{ 
| 
| 
| 
| 
| 
{ 
| 
{ 
| 
| 
| 
{ 
| 
| 
| 
| Improbable: 
| excess fines. 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
{ 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| improbable: 
| excess fines. 


| Gravel 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


i 
| 
| 
| 
H 
H 
| 
H 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| improbable: 
| 
| 
| 
| 
H 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
{ 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
H 
\ 


Soil Survey 


| Topsoil 


Poor: 
too clayey. 


Poor: 
too clayey, 
excess salt. 


Poor: 
too clayey. 


Poor: 

too clayey, 
excess salt, 
excess sodium. 


Poor: 
excess salt, 
excess sodium. 


Poor: 
too clayey, 
slope. 


Poor: 
too clayey, 
slope. 


Poor: 
too clayey, 
slope. 


Poor: 
too clayey, 
slope. 


Poor: 
area reclaim, 
slope. 


Poor: 
large stones, 
slope. 


Fair: 
small stones. 


Poor: 
excess salt, 
excess sodium. 


Poor: 
thin layer. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


| 
| excess salt, 
| excess sodium. 


a SE EO ooo 


Soil name and Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
— tt th st 
| | I | 
118s eeeesersqaarsas-<= |Poor: | Improbable: | Improbable: |Poor: 
Westhaven | low strength. excess fines. | excess fines. | excess sodium. 
119ennnnnn enna nena n en | Sood ===~mnnmammnnmnn |Probable----~ oe | Improbable: |Fair: 
Whitewolf | j too sandy. j small stones. 
|P ‘oor: 
Youd area reclaim. \ area reclaim, 
| 
| 


| 
180-------------------| Poor: | Improbable: | improbable: 
{ excess fines. { excess fines. 
| | 
| | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


190 


TABLE 13.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


Absence of an entry indicates that the soil was not evaluated. 


Soil Survey 


See text for definitions of 
The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation] 


Limitations for-- H Features atfecting-- 
Pond T Embankments, ¥ 


Soil name and | 
map symbol | 


reservoir |! dikes, and 


H Drainage 


Irrigation 


j erraces | 


r and | Grassed 


areas levees | diversions waterways 


101------ eSsecsass Moderate: |severe: 
Armona | seepage. | excess salt. 
| ! 
102--------------- |S1ight-----~--- |severe: 
Avenal | | thin layer. 
103----------0-"-" | Moderate: Isevere: 
Boggs ; seepage. | piping, 
| | excess salt. 
104--- nnn nnn nn n= | Severe: |Severe: 
Cajon | seepage. | seepage, 
| | piping. 
105, 106---------- |Severe: |Severe: 
Cantua seepage, | piping. 
| slope. | 
107#SSeseece<-s5<- | Severe: |Severe: 
Carollo slope. | excess sodium, 
| | excess salt. 
108------a-------- |Moderate: [Se vere: 
Corona | seepage. | thin layer. 
109, 110-------~-- Isevere: |Severe: 
Delgado | depth to r reck,| thin layer. 
| slope. | 
lll ewennnennnnne- -|severe: |Severe: 
Delgado | depth to OCR) thin layer. 
| slope. 
L]2---+e----- enn IMcderate: |Severes 
Excelsior | seepage. | piping. 
[ { 
Ll] Bescessesessse5< |stight SssaSesce |Severe: 
Garces | | piping, 
| r excess sodium, 
| | excess salt. 
114%: | 
Gaviota-~-------- Isevere: |Severe: 
| depth to rocks} piping. 
| slope. | 
Rock outcrop. | 
LlS-<e-sese<-se=7= (siight sR ssonss= \Moderate: 
Gepford | piping, 
| wetness, 
i excess salt. 
ll6se9-<94$<<<"=-- |Moderate: | severe: 
Gepford seepage. | piping. 
| 
' 


See footnote at end of table. 


Excess salt--- 


water 


water 


to water 


to water 


water 


to water 


to water 


to water 


to water 


water 


to water 


{Peres slowly, 
flooding, 
excess salt. 


Percs slowly, 
Flooding, 
cutbanks cave. 


| 
aly 
i 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
[ 
i 


Wetness, 
droughty. 


Erodes easily 


Droughty, 
erodes easily, 
excess salt. 


Droughty, 
soil blowing. 


Droughty, 
slope. 


Excess sodium, 
percs slowly, 
depth to rock. 


Percs slowly, 
erodes easily. 


depth to rock. 


| 
| 
| 
[Pe roughty, 
| 
| 
|Lroughty, 
dep-th to rock, 
slope. 


Droughty, 
percs slowly, 
excess salt. 


Droughty, 
percs slowly, 
excess sodium, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Depth to rock, 
slope, 
| 
| 
| 
{ 
| 
H 
| 
| 
| 
| 
| 
| 
i] 


erodes easily. 


Wetness, 
droughty, 
slow intake. 


Wetness, 
droughty, 
slow intake, 


Erodes easily, | Excess salt, 
wetness. | erodes easily, 
| droughty. 


Erodes easily | prodes easily. 


Erodes easily Excess salt, 


erodes easily, 


droughty. 
Too sandy, Droughty. 
soil blowing. 
Slope, 
erodes easily.; erodes easily, 
droughty. 
Slope, Slope, 


depth to rock, 
erodes easlly. 


axcess salt, 
excess sodium. 


Erodes easily jErodes easily. 


Slope, Slope, 
depth to rock,,; erodes easily, 
erodes eas tly droughty. 


j 
| 
! 
| 
| 
| 
| | 
| | 
i | 
\ | 
| | 
| ! 
! | 
| | 
| | 
is - 
jSt ope, | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
i | 
| | 
Ig | 
{ | 
| 
| 


|siope, 


| depth to rock. 


Slope, 
droughty. 


Excess salt, 
erodes easily, 
droughty. 


| 
| 
| 
ae easily, 
percs slowly. | 
| | 
| prodes easlly | excess salt, 
| excess sodium, 
erodes easily. 
{ 
| 


Slope, jblove, 
depth to rock,; erodes easily, 
e 


rodes east lye depth to rock. 


too sandy. droughty, 


percs slowly. 


| 
| 
| 
{ 
{ 
| 
| 
| 
| 
| 
| 
lHetness Sea 
{ 
| 
| 
| 
{ 
[ 
| 
‘ 


| Excess salt, 
| droughty, 
percs slowly. 
| 
Vetness, [Feces salt, 
| 
| 
1 
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TABLE 13.-~WATER MANAGFMENT--Cont inued 


7 Limitations for-- T Features aftecting-- 
| ee eee 
Soil name and ‘on ankments, erraces 


map symbol 


reservoir 


{ 
| 


H dikes, and | Irrigation | 


brainage | 


and 


| Grassed 


areas levees diversions waterways 


excess sodium. 


| | | 
Ligssss7assstesces |siight Hcasssse -|Severe: (peee. to water |Proughty, 
Goldberg | excess sodium percs slowly, | perces slowly. | erodes easily, 
excess salt. | erodes easily. | | droughty. 
118een- me eenecene ne |stight weceronn- Isevere: \peep to water |Proughty Ie Srodes easily, lExcess salt, 
Goldherg | excess soatum 5 | percs slowly, | percs slowly. | excess sodium, 
| | excess salt. | erode: enetiy) { erodes easily. 
0 a ata aera severe: |severe: |Deep to water | excess sodium, |r00 sandy----- IDroughty , 
Grangeviile | seepage, | piping, | | excess salt. | | excess salt, 
| | excess salt, | | | | excess sodium. 
excess sodium. 
\ I I | { | 
12Ur ene rere nnnneen | Severe: Is Severe: loeep to water |Faverable wocece |T00 sandy----- lravorable. 
Grangeville | seepage. | piping. | | | i 
OF Chase alas een aan |Severes |severe: | Deer’ to water lprougnty , | Too sandy --~+- | Excess salt, 
Grangeville { seepage. | piping, | | excess sodium. | | excess sodium. 
| excess sodium. | { | 
122, Ligmentetese= |severe: [Se vere: {Deep to walter {Large stones, Is lope, Large stones, 
Henneke | depth to rock e} thin layer. | droughty, j large stones, | slope, 
| slope. | | | depth to rock. | depth to TOCk. | droughty. 
124 eee--- n-ne enn severe: |severe: low utbanks cave, wetness, |Erodes easily, | Excess salt, 
Homeland | seepage. | seepage, | excess salt, droughty, | wetness, | excess sodium, 
| piping, | excess BOUT NRS)) excess sod time) too sandy. | erodes easily. 
| r excess sodium. | | | 
L2Sa ren nen wen neem [slight otelatetectetatated |severe: |Deep to water |Proughty , {trodes easily, | xcess salt, 
Houser | | excess salt, | | percs slowly, | peres: slowly. | excess sodium, 
| excess sodium. | | excess SOnMIM..) i erodes easily. 
Labora tee Is1ight eee See |Severes {beep to water lvroughty , | trodes easily, | Excess salt, 
Houser | | excess salt. | | slow intake, peres slowly. j erodes easily, 
| | | percs slowly. | droughty. 
127, 128-------- ~-|Severe: |Severe: {beep to water Inepth to rock, |stope, |stope, 
Kettleman | slope. | piping. | j slope, | depth 1« rock, rt erodes easily, 
i | i e1odes easily. | erodes easily. | depth to rock, 
179%: J | | | | | 
Kettleman-------- |severe: Isevere: |Deep to water {Dept to rock, |Slope, Istope, 
slope piping. slope, i depth to FOCK | erodes easily, 
| | | erodes easily. | erodes mene depth to rock, 
Cantuartrrrecr crete {severe: I severe: |Deey to water |Proughty , {ste he, |Slope, 
| seepage, | piping. { | slope. { erodes easily. | erodes easily, 
j slope. | | | | droughty. 
30cm ener ncn ener le1ight oreenecee Isavere: lneep lo water IDrenghty, | Eroues easily | Fx xUess salt, 
| | | i | | 
Kimber lina | piping, | excess sodium) | excess sodium. 
excess: sodium. | | | | 
J3 oer re ren nnn nee Severe: |Severe: |Peen to water | Favorable eseest | Favorable cra |Favorable. 
Kimbertina | seepaye piping. | | | 
abies | | | | 
Kimber | ina~------ letight Sentences severe: lpeep to water |Pronahty, | roves easily lrxcess salt, 
| | piping, | @kKCeSS Soddime) i excess sodium. 
| | [ | | ! 
t i} ' ', L) 1 


See footnote at. 


end of table. 
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map symbol | reservoir 


TABLE 13.--WATER MANAGEMENT--Continued 


Soil Survey 


eatures aftecting-- 


Limitations for-- ¥ eae eee 
Soil name and Pond Embankments, | | Yerraces T 


| dikes, and | Drainage | Irrigation | 


and | Grassed 


areas levees diversions waterways 


| seepage. 


I | | 
132*: | | | | 
Garces~----------- Isiight ectsrercs |severe: |Deep to water |Proughty, | 
piping, percs slowly, 
| | excess sodiun, | | excess sodiun. | 
| | excess salt. | | | 
Lact sera |Severe: Moderate: |Deep to water {1 ope, |! 
Kreyenhagen | slope. | thin layer, | | erodes oe ad 
| j, eine | | | 
13 qeceen newer nene- |siight enecenae= |Severe: |Deep to water [Er rodes easily, | 
Lakeside | | piping, | | excess salt, | 
| excess sodium.) | excess sodium. | 
d35-<ses5<2s55-6== {slight fs ae enact | severe: |Peep to water | Erodes easily |! 
Lakeside | | piping. | | | 
[36H SS eee eae Is1dgnt ian acca |Severe: Ineep to water [Erodes easily, 
Lakeside | | piping, | | excess salt, j 
| { excess sodium excess Sodiume 
13 J esecewnnennscen | Moderate: |severe: {beep to water IDrouahty , 
lemoore | seepage. piping, | | excess sodium, 
| excess ae | | erodes easily <, 
| excess salt. | | | 
138, 139 ec-eeeene= {slight Sseesneas. |Severe: |Deep to water |Droughty, |! 
Lethent j | piping, | | percs slowly. } 
| } excess SOOTUM | | 
| | excess salt. | | | 
Oe Tb aslatataheteatatetatatatatetad Isevere: |severe: |Deep to water |Droughty, 
Melga | cemented pan. j piping, | | percs slowly, | 
| | excess sodtums4 | cemented pan. | 
141, 142, 143-----| severe: |Severes |Deep to water {Depth to rock, 
Mercey | slope. | piping. | | pane i \ 
erodes easily. 
| i | | | 
146 - were nnn ner nen Is1ight Sssss-eoe Moderate: {Deep to water lperes slowly---| 
Milham j | piping. | | | 
145, 146=-<<-=--== |Severe: |Severe: |Deep to water {Depth to rock, {$1 
Millsholm | depth to HOCK thin layer. } | slope, 
| slope. | } | erodes easily.) 
14] --n ence cre nn nee |Moderate: |Severe: |Deep to water lErodes easily ! 
Nord | seepage. | piping. | | | 
148- en cee erenccne |Slight---------| Severe: [Deep to water |Droughty, 
Nord | | piping, | erodes easily,; 
} | excess sOgvims | | excess Sens tune: 
1404; | | | I 
Nord=-- <r seser>== |Noderate: | severe: |Deep to water | Erodes easily 
| seepage. | piping. | | 
Nord---ecernern-- {slight Sta eae |Severes |Deep to water [Proughty, A 
piping, erodes easily, 
| excess sodium. | | excess sodium. | 
150-2 - ence enon n= |Moderate: | Severe: Ineep to water |Brodes easily | 
Panoche | piping. | | 
t ' 1 \ 


See footnote at end of table. 


Erodes easily j|Excess salt, 
excess sodium, 


erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Erodes easily |Excess salt, 
excess sodium, 


erodes easily. 


Erodes 
erodes easily. 
Erodes easily jExcess salt, 
excess sodium, 
erodes easily. 
Erodes easily j|Excess salt, 
excess sodium, 
erodes easily. 
Erodes easily, |Excess salt, 
percs slowly. excess sodium, 
erodes easily. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
! 
| 
| 
easily lxcess salt, 
{ 
i 
1 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Cemented pan, | 
erodes Towiy. | 
percs slowly. 


Excess sodium, 
erodes easily, 
droughty. 


Slope, toss) 
depth to TOC erodes easily, 
erodes easily. ) depth to rock. 


sareraineee 2 laaibia, 


Slope, {Slope 
depth to FOCK | erodes easily, 
erodes ensllye depth to rock. 


Erodes easily |Erodes easily. 
| 


Erodes easily | reess salt, 
excess sodium, 


erodes easily. 


Erodes easily Erodes easily. 


Erodes easily j|Excess salt, 
excess sodium, 
erodes easily. 


Erodes easily Erodes easily. 
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TABLE 13.--WATER MANAGEMENT--Continued 


| Limitations for-- i Features affecting-- 
Soil name and Pond T embankments, t T Terraces 


map symbol reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
j areas 1 levees } diversions waterways 
| | | | { | 
[Sls=ssssserss<se¢ Istight once ~---|severe: |Deep to water |Erodes easily, |prodes easily | Excess salt, 
Panoche | | piping, | | excess SOCr UN j excess sodium. 
| | excess Boatum.y | 
152---------==----|Moderate: \Moderate: {Deep to water |Percs slowly, lharge stones, {rarge stones, 
Parkfield Variant) depth to TOCK ny thin layer, | j depth to FOCK y | depth to TOCKy depth to rock, 
| slope. | hard to pack, | | slope. | percs slowly. percs slowly. 
large stones. 
| | | I { { 
LS32ceH-Sscenese- |siight~ Saecne i= |severe: {Deep to water IDroughty , l erodes easily, | Excess salt, 
Pitco j | excess sodium, | j slow intake, j percs slowly. excess sodium, 
{ | excess salt. j | percs slowly. | | erodes easily. 
te | | | | | | 
ae | 
pono | | | | | | 
155-—sesoaccess452 |Moderate: |Severe: |Deep to water Droughty, |Erodes easily, lexcess salt, 
Rambla | seepage. i hard to pack, l | fast intake, soil blowing, | excess sodium, 
| | excess sodium, ; | soil blowing. | percs slowly. | erodes easily. 
| j excess salt. i [ | 
156, 157------- ---|severe: |Moderate: |Deep to water Isiow intake, Isiope, |stope, 
Reefridge | slope. | thin layer, j | percs slowly, } percs slowly. | peres slowly. 
| hard to pack. | | slope. | | 
158+ -erern nen n nen | severe: |Severe: Ibeep to water lproughty , Icenented pan, [Excess salt, 
Remnoy i cemented pan. i piping, { | percs slowly, | erodes esstY S| excess sodium, 
| | excess sodium. | { excess sodium. | | erodes easily. 
soe | | | | | | 
Rock outcrop. j j | | 
Dystric Lithic | | | | 
Xerochrepts. { i | i | | 
an | | | | | | 
Rock outcrop. { j | | | i 
SMe seta, | | | | | | 
Torriorthents. | | | | | | 
16] ener nn nnn nnn Iseveres |noderate: {Deep to water Islope Sercrecea= |stope, |slope, 
Sagaser slope. | thin layer, } | | erodes easily.) erodes easily. 
ea | | | 
162----- oH ~-----|Severe: |severes |Deep to water |Droughty, (Too sandy, | Excess sodium, 
Sandridge | seepage. | seepage, j | fast intake, soil blowing. } droughty. 
| | piping, | soil blowing. | | 
} | excess sodium. | | 
1632-2 enn nnn |Slight~=----- ~~ |Moderate: |Deep to water |Slow intake, |Peres slowly---|Excess salt, 
Tulare | j hard to pack. | | percs slowly, | | percs slowly. 
| | flooding. | i 
16 4eereee--------- Moderate: |severe: |Deep to water {Droughty , lperes slowly---l Excess salt, 
Tulare Variant | seepage. | hard to pack, | | slow intake, \ | droughty, 
| | excess salt. | percs slowly. | | percs slowly. 
165----- Semwennenn |Stight---- corce \woderate: |Deep to water |stow intake, |Peres slowly---|Percs slowly. 
Twisselman | | hard to pack. | percs slowly. | 
! t t t 


See footnote at end of table. 
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TABLE 13.--WATER MANAGEMENT--Continued 


| Limitations for-- T Features affecting-- 
Soil name and } Pond T Embankments, Terraces H 


map symbol | reservoir dikes, and | 


Drainage 


| Irrigation | and 


Soil Survey 


| Grassed 


areas levees diversions waterways 


166-9=se<-<-=<5+-- {Slight SoesaSss= Iseveres 
Twisselman | | excess Bodiuny 

| | excess salt. | 
167*. | | { 
Urban land | | | 
168-eee-e---- ~----|woderate: \severe: lExcess salt, 
Vanguard | seepage. | excess Sodium, | excess sodium. 

| | excess salt. | 
169*, 170*: | | 
Vaquero---7--7--- [eeveres joeveres jDeep to water 

| slope. hard to pack. | 

| | | 
Altanont---------|Severe: |Moderate: |Deep to water 

| slope. | thin layer, | 

| | hard to pack. | 
171+: | | | 
Vaquero----= ~----|Severe: |severe: {Deep to water 

| slope. | hard to pack. | 

| | I 
Altamont-~~------ |severe: |Moderate: [Deep to water 

| slope. | thin layer, j 

} { hard to pack. | 
Mi11sholn--------| Severe: |Severe: |Deep to water 

| depth to rock ¢ | thin layer. i 

slope. 

| I | 
172, 173---------- |severe: |Moderate: {Deep to water 
Wadespring slope. | thin layer, | 

| | piping, j 

| r large stones. | 
174rnnne eee ee ~----|Severe: |Severe: |Deep to water 
Wasco | seepage. | Piping. | 
175---- eee nnn nna = |Slight---------|severes {Deep to water 
Westcamp | | excess Sod Uns) 

| | excess salt. j 
176------ ~onceonnel slight eess=sc-= Iwoderate: {Deep to water 
Westhaven | j piping. | 
Lg ieee ease ewer \Noderate: | Moderate: |Deep to water 
Westhaven | slope. { piping. j 
178----n 2 eee ne nnn \s1ight--------=|severe: {Deep to water 
Westhaven | j excess sodium. | 

| | | 
179 --cenn ene ~----|Severe: |Severes [Deep to water 
Whitewolf seepage. seepage, | 

| pees | 
180-<<-- snes ene | Severe: |Severes \Deep to water 
Youd cemented pan. | thin layer, | 

| piping, { 
| { 


excess sodium. 


lDeep to water 


Droughty, 
Slow intake, 
percs slowly. 


|Wetness, Erodes easily, 
| droughty, wetness. 
| excess sodium. 
I 
|siow intake, Slope, 
percs slowly, depth to rock, 
depth to rock.; percs slowly. 
Slow intake, Slope, 
percs slowly. 
slope. 
Slow intake, Slope, 
percs slowly, depth to rock, 
depth to rock.} percs slowly. 
Slow intake, Slope, 
percs slowly, percs slowly. 
slope. 
Depth to rock, |Slope, 


slope, 


erodes easily. rodes easily. 


| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
{ 
! 
| 
| 
| 
| 
{ 
| 
percs slowly, | 
| 
| 
| 
| 
| 
{ 
| 
1 
| 
i 
{ 
| 
| 
] 
| 
| 
| 
| 
| 


Depth to rock, ‘Slope, 
slope. large stones, 

depth to rock. 

Droughty---~--~ l Favorable oes 

| 
{ 

Droughty, | Erodes easily, 
percs slowly, | percs slowly. 
excess pedi.) 

Erodes easily |zrodes easily 

{ 

Slope, {Erodes easily 
erodes easily.| 

Percs slowly, | zrodes easily, 
excess Sodiun..) percs slowly. 

Droughty---~---- Ito0 sandy------ 


cemented pan, | erodes easily, 
excess sodium.; too sandy. 


| 
| 
| 
Droughty, |cenented pan, 
| 
| 
| 


Excess salt, 
excess sodium, 
erodes easily. 


| 

| 

| 

| 

| 

H 

| 

| 

| 

| 

I 

| 

I 
|Slope, 

Gepth to rock, 
| percs slowly. 
|Slope, 

i 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 


percs slowly. 


Slope, 
depth 
percs 


to rock, 
slowly. 


Slope, 


percs slowly. 


erodes easily, 
| depth to rock. 


Large stones, 


| Slope, 
| depth to rock. 
| 


Droughty. 


Excess salt, 
excess sodiun, 
erodes easily. 


Erodes easily. 


Erodes easily. 


l excess salt, 
excess sodium, 
| erodes easily. 
|Droughty. 
| 


{ 
i 


j Excess salt, 
| excess sodium, 
| erodes easily. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


| fine sandy loam. 
10 jUuweathered 
| 
| 


bedrock. 


| | Ciassification jPrag~ | Percentage passing 
Soil name and jPepth, USDA texture | | pmenes | sieve number-- jbiauie | Plas- 
map symbol | j l Unified | AASHTO | >3 j | | limit | ticity 
inches 4 10 40 200 index 
in 
2 | | [eee | | | pees 
10]--+----------- | 9-14! Loam------------ - ln ln-4 | 9 — '90-100! 90- 100185-95 | 50-70 | 25-35 | np-10 
Armona {14- ai|stratitiea sandy Ic |A-~6, A-7 0 |90- ~100|90- -100|35~ -100|60-85 30-45 10-20 
loam t la: 
| aoe ee ol | | | | | | | 
wiresol Sand--teeseeseeee Icp-sm, sm la-1, ae3,! 0  !90-100!80-100!45-65 | s-is | --- | np 
aa ale eee ee 
{0gesaewenstennae! o-— looamessscseee—sse ten, Coun. Lada | 9 !a00 | 100 !es-95 leo-e5 | 25-35 | 5-10 
Avenal | g-36!Clay loam, silty !cL’ la-6 ! o |! 100 | 100 |90-100| 70-85 | 30-40 | 10-20 
] | clay loam. l | \ | | | | | 
|36-61!clay loam, loam, [cL-ML, cL la-a, A-6 |! 0 100 | 100 |a5-95 sos | 25-35 | 5-15 
41t loam. 
| 5 | | | t | | | | | 
103-+2----------- | o- 15 |Sandy loam------~ |su la-2, A-4 | r) | 90-100] 90-100} 60- 70 |30-40 | 25-30 | NP-5 
Boggs 15-38!Sandy loam, fine |SM a-2, A-4. | 0 !90-100!90-100! 50-85 !25-50 | 25-30 | np-5 
| sandy loam, | | | | | | | | | 
coarse sandy H { H t | ! | i | 
| | Joan. | | | | | \ | | | 
|3e -46|stratizied sand | su laa, A-4 | 0 90-100] 30-100! 50-85 125-50 | 25-30 | NP=5 
to clay loam. 
|46-60| Sandy loam, fine Isu la-2, A-4 0 |\90-100185-100|60-85 {30-50 | 25-30 | NP=5 
ay loam, 

! een | | | | | | i | 
{Odeeosccuceceses o-11!Sandy loam-------!sM la-2 | 9 !90-100!g5- 100|50- -70 |25-35 | 20-30 | NP-5 
Cajon | Qrdz andy sand-------|SM In-2, a-t | 0 90-100! 85- -100| 45-70 l10-25 | --- | np 

jeo- 70|Stratified sand |su, SP-SM la-1, a2, 0 |90-100]85-100) 40-70 5-25 ae NP 

i. eget cree OT fea | | | | 

| Leer: | | | | | | | | | 
105, 106--------- | o-6 Ic ay loam!sm la-2 | | 190 !95-100!s0-60 125-35 | 20-25 | np-s 
ee 6-55|Sandy loan, nen la-2, A-4 | " ie |95-100|50- 70 125-40 |! 20-25 NP-5 

Peg eee ack OF ae, as | eee eek el aad 

ab cad gee. [Gaba T cee eee Weegee SP geet. A cee ec 

| 55 paeathere eee) | | } j } | } | 
[OTeccencennnnne=! 0-2 lciay loam------ --lcL la-g, a-7? | 0 {100 |! 100 !90-100!70-90 | 30-45 | 10-20 
Carollo 2-1 19|Clay, Sider eaay {Cte CH la~7 0 | 100 | 100 |o5~ 100! 35- 95 | 40-60 | 0-35 

19-32!Clay loam------~- a-6, a-7 ! 0 |! 100 | 100 !90-100!65-80 ! 30-45 | 10-20 

32 \iieathered ama | <== --- |! amie | --- | = | So | aes | === 
108----~--------- o-25 {silt na lana | 0 | 100 | 100 les- 95 |60-80 20-40 | NP-10 
Corona |25-42|Silty clay loan |Cb, ML JAG, A“? | 0 | 100 | 100 |90-100/80-a5 | 35-45 | 10-20 

42~55| Loan-----~=+2=—"- A-4 o |! i100 | 100 !as-95 |so-75 | 25-35 | np-20 

\55~-64!Sandy loam, loam ISK, we laa 1 9 | 100 | 100 !70-95 !35-70 | 20-35 | np-20 

| ee ee 
109, 110--------- o~2 |sandy loam------- SM -4 0-10 |80-100]75-100} 45-70 |35-50 | 20-30 | NP~8 
Delgado | 2-Jo!lsandy loam, fine !sm, sm-sc hee a-a ! o-10 !go-100!75-100/45-70 !25-50 ! 20-30 | nP-10 

ard ips eeu | [pOPHO: EDS1O0 | PEst00 | A5= 70) 25570 

| 10 |unveathered | ae | =e | ae | dea | = | — he | Lie | wes 

bedrock. 

| | | l | { | i | | | 
1i------ ~-------| 0-2 |Gravetiy sandy | SM, GM ja-t, A~2 0-10 |60-80 |50-75 |30-50 120-35 20-30 | NP-5 
Delgado loam. 

| s-10lcravelly sandy sm, a, a-1, a-2 | 0-10 !60-80 !s0-75 130-50 !20-35 | 20-30 | np-10 

{ | | | | | | | | 

| loam, gravelly ee ay | | | { | | | 

| Beni | | | | | ! | 

| | { | | | | | | 

| | | | | | l | | 

t 1 t i] 1 ! 1 I i] 
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Soil name and {Depth USDA texture | ments sieve number-- lniquia Plas- 
map symbol | Unified | AASHTO | > 3 j | | | limit | ticity 
inches! 4 10 | 40 ! 200 | index 
Sa ee ee eee 
j= | | | j= | | \ = | 
figee-sscs csaee 0-8 {Sandy loan---s---|5u la-2, An4 | 0 | 100 | 100 {60-70 {30-45 25-30 | NP-5 
Excelsior j 8-26 Stratified sandy |SM jAr2e A~4 | ie} } 100 \ 100 j50~70 j30-50 | 25-30 | NP-5 
i Shae ee | | | | | 
| 26-60|stratitied sandy ISM, ML, land 0 100 | 100 |60-90 135-70 | 20-30 | NP~10 
loam to silt CL-ML 
PPR ee | 
gecseseteeekce 0-9 | Loan-~ eeesese none | CL-ML |A~a | 0 | 100 100 {85-100 50-85 | 20-30 | 5-10 
Garces | 9-17|clay loam, silty |CL |a-é | © | 100 | 100 as-100j65-85 | 30-40 | 10-20 
clay loam. 
|17-22|sanay clay loam, \sc, cL {a6 0 100 | 100 le0-95 |35-60 | 30-40 | 10-20 
loan. 
|22-60|stratified sandy Iu, ML lara 0 100 |! 100 \60-95 135-60 | 20-35 NP-10 
l)  eqean eereieey | | | | | | 
Ne haste | | | | 
114*: \ | | | | | | | | | | 
Gaviota--=------| 0-12 Loan=----==----=-|ML {ae 0-5 |a0-100|75-95 {60-90 150-65 | 20-35 | NP-10 
Unweathered mee we, MEE Nase, Vaca con dase cease 
ee a i a 
Rock outcrop. | | | | | | | l l | | 
| | | | | | | | { { I 
Tipoaceeceessie cs | -25|Clay a eaenes ict, CH [a7 | 0 | 100 | 100 90-1001 75-95 | 45-70 | 20-40 
Gepford 125-38lClay, silty clay |cL, cH {a-? | 9 | 100 | 100 {90-100} 75-95 | 40-70 | 20-40 
{38-60|Stratified loam {Cl ja-é, a-7 | 0 | 100 | 100 |90-100170-85 | 30-45 | 10-20 
| | te clay team. | | | | 
figacneeaccsoes | 62981 Clay a-ceeobe coe; |cu, cH |ar7 | 0 | 100 100 |90-100} 75-95 45-70 20-40 
Gepfora a5-a2|Clay, silty clay [cL, CH {A-7 { 0 | 100 | 100 |90-100175-95 | 40-70 | 20-40 
42-60] Fine sand, loamy |SM la-2, ea | 0 | 100 | 100 |65-90 |20-40 | --- | NP 
Ne aera | | | | | 
11 ]J-----=---= ----| 0-1 |Loan-=----------- ct-mt, mi {a~a | o | 100 | 100 |es-95 l6o-75 | 25-35 | 5-10 
Goldberg | 1-6 |Clay loan-------~ Ici la-é, a-7 | 0 | 100 | 100 |90-100]70-80 | 30-45 | 10-20 
| 6-32|Clay, clay loam |CH, cL |a-7 1 o | 100 | 100 |90-200175-95 | 45-55 | 20-30 
|32-38|Clay loan-------- Ic la-6, 8-7 | 0 | 100 | 100 |90-100}70-a0 | 30-45 | 10-20 
138-60|Stratifiea loamy |ch, cb-ML laa, a-é | 0 | 100 | 100 fas-a5 |70-a0 | 25-40 | 5-15 
ee Gr peer cee aan | | | | | 
ie ees | | | | | | 
hipstebdtseddawke | 0-4 |Loan-=-===--"=-=-| CL-ML, ML lang 0 100 | 100 {85-95 {60-75 | 25-35 | 5-10 
Goldberg | 4-16|Clay loam--------|CL Ix-6, A-7 | 9 {| 100 | 100 |s0-100!70-80 | 30-45 | 10-20 
|16-32{Clay loam, clay {CL, cH |a-7 | o | 100 | 100 |90-100! 70-95 | 45-55 | 20-30 
132-44 |Clay~--=------=-- Ici In~7 | 9 | 100 | 100 }90-100]75-95 | 50-55 | 25-30 
|44-60|Stratified loany |cL, Cl-mi jana, a-é | 0 | 100 | 100 |a5-95 {70-20 | 25-40 | 5-15 
He peeUCLEP EGOS 7* 7) | | | | | | 
po pean | | \ | | | | | 
119-ns-n2nennnen| 0-6 |sanay loam------- Im laa | 0 100 |95-100|60-85 {35-50 | 20-30 NP-5 
Grangeville j 6-21) Sandy loam, fine jSMe ML pan4 0 | 100 j 957100 60-95 j35-60 | 207-35 | NP-10 
le. tae, tl | | | | | | | 
lo1~63!stratified loamy !sm la-2, a4! 0 | 100 !95-100!60-95 !a5-so | 15-25 | we-s 
) | | | ] | | | | | | 
sand to silt 
Pee ae ee de ed eee 
120, 121------ ---| 0-10| Fine sandy loan {su laa 0 100 195-100! 60-85 135-50 | 20-30 | NP-5 
Grangeville 10-60!Sandy loam, fine |SM, ML A-4 (8) 100 |95-100;60-95 (35-60 ; 20-35 | NP-10 
| | sandy loam, | | | | | | | | | 
| | | | | | | \ | 
| | | | | | i | | 
i) ] U i] i) ' 1 1 i) 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 
T H Classification TFrag- | i 


| loam. 
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See footnote at end of table. 
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map symbol | 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


T T Classification TFrag- | Percentage passing T 


th) USDA texture 


| fine sandy loam 
| to loamy sand. 


o-4 |Fine sandy loam 


122, 123--------- 0-3 |very gravelly 
Henneke | clay loam. 
| Su18 Very gravelly 
| clay loam, very 
| gravelly clay. 
| 18 jUnweathered 
| | bedrock. 
124------ euoseuce! 0-8 |Fine sandy loam 
Homeland | 8- 15 Stratified very 
| fine sandy loam 
| | to sandy loam. 
j}5-60) Stratified very 
| 
I 
| 
{ 
| 


Houser A-60 (Clays silty clay 
126--~<=- mecccece| 0-20|clay- eee oe 
Houser 20-60! Stratified silt 

| | loam to clay. 
137, 12g-sssesess o- 13 {Loan sesussecaces - 
Kettleman geal rosin clay loam 

| jWeathered bedrock 
129%: | 
Kettleman------~ | 0- 13| Lloam-------~==~=-| 

Vag lacore clay loam 

| joeetncn|s bedrock 
Cantua----- wenn 0-6 tess sandy loam 

| 6- 55) Sandy loam, 

{ | coarse sandy 

loam, 

| 55 a bedrock 
130s ssesss ene lo 0-8 \Fine sandy loam 
Kimberlina | 8-60 jPine sandy loam, 

| sandy loam. 
131----- saccekeee! 0-8 |Fine sandy loam 
Kimberlina 8-41) Fine sandy loan, 

| | sandy loam. 

pete) loamy fine sand, 

| loamy sand. 
132*; | | 
Kimberlina------| 0 =8 |Fine sandy loam 

| 8-60) Fine sandy loam, 

| sandy loam. 
Garces--------"- | 0-9 \t0 Saar ae tse 

| o~ i7\ciay loam, silty 

| | clay loam. 

17-22) Sandy clay loam, 

i loam. 
60 Stratified sandy 


| 
22> 
| 
| 
' 


See footnote at e 


| loam to clay 
j loam. 
1 


md of table. 


|‘ 
| Unified AASHTO 


| | 
{ac {a2 
loc {R~2, Ae? 
I | 
I eee a 
! | 
| | 
| su la-2, A-4 
su, Mm [a4 
E 
| su |a-2 
| | 
| | 
{su |an4 
Ich, cH la~7 
{cue cH lan7 
cu, cH [A~7 
| | 
|cu-at, ML jan4 
|Cu-ML, CL |A~4, A-6 
bass Pg he a 
| | 
|CLeML, ML |a~a 
|CL-ML, CL [An4, An6 
jy asp ie 
Isa laa 
|sM la-2, And 
| | 
lie ae I acs 
} l 
Isa |A-2, A-4 
{SM aed, And 
| | 
Iu In-2, AH4 
|su land, And 
{su lai, A-2 
| | 
| | 
Iu la-2, A-4 
{su |A~2, And 
| | 
|CL-ML lara 
{ct 11-6 
isc, cL |a-6 
SM, ML laa 

| 

| 

i) 


ments 
rae 


5-30 


ao 


o20 00 


oo 


oO Oo O00 


See A ee a ee 


ie steve number-- 
es! 


|s0- 100) 


85-100|80-100{ 70-90 {50-70 
85-100|80-100| 75-95 50-80 


| aon 


sseiol 
85-100! 


I50-60 130-40 l25-35 !a5-35 
| | | | 
50-60 {30-50 {25-50 {20-40 
t | ! 
oe Wouted. We foe Nie: 
mae 
100 100 {60-80 |30-50 
100 | 100 {60-90 |35~60 
{ { | 
100 100 {50-75 {15-30 
| ! | 
{ | | 
100 | 100 {70-85 {35-50 
100 | 100 |90-100175-95 
100 100 |90-100]75- 95 
100 | 100 75-95 
| 


B0- -100170- 90 
g0-100|75-95 


-100! 50-60 
~100/50-70 


ww 
ao 


00 
(ole) 


| 

le 

| 

| \ 
= } i. |. 

I | 
80-100} 
80 
! 
\ | 
0-100175-100! 
ee be 


40-70 
40-70 


100 \g5- -100|40- -60 


H 
{ 
l | 
80- 100}75-100} 
80-100} 75~100| 

{ 
100 |85-200] 
100 {85-1001 


40-70 {25-50 
40-70 125-50 


100 
100 


50-85 
65-85 


100 |e0-95 135-60 
leo-95 135-60 


| 
| 
| 
| 


o | 
a 
| 
| 
{ 
\ 
| 
| 
| 
\ 
| 
| 
! 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
lg5 
os 
| 
\ 
l 
\ 
l 
| 
| 
1 
l 
{ 
| 
( 
| 
| 
| 
\ 
go 
bes 
(8 
{ 
| 
\ 
| 
lg 
Ig 
| 
| 
| 
| 
| 
I 
| 
| 100 
! 

{ 

‘ 


| 
| 
( 
| 
100 | 
| 
| 
| 
{ 
t 


| 
i 


| 
i 


Liquid | 
limit 
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Plas- 
ticity 


15-30 
15-30 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


——— i: 
Unified | AASHTO 


ar ae ae re 
| i | 


| sieve number-- | 
! 


Soil Survey 


Plas- 


Liquia | 
| ticity 


limit j 


ines 4 10 | 200 index 
2 | | | Bet | FE 


134 eeceenenn---- - 
Lakeside 


eas AS ee ls | 
Lakeside | 
| 
renee eeneeee re | 
Lakeside | 


13 7oswneecenenece 
Lemoore 


Lethent 


141, 142, 143---- 
Mercey 


145, 146 
Millsholm 


147, 148 
Nord 


149%: | 
Norde------2ere- | 


0-2 jcicMb, | 4 
2 -45|clay loam-------- jMbe CL jAv6s A-7 
45 pieeenered Hedreck =<: | aie 
“17 Loam jeeeasesenese= | {ara 
i 0 | Stratieted sandy jGl-ML, CL je A-6, 
| loam to clay. | A-7 
o- 17|clay loam-------- {cL |A~6, A-7 
17-60 jStratified sandy jCL-ML, cL jaca, A-6, 
loam to clay. | | A-7 
o- -12/Clay ecnennenennee cu, cH |Ax7 
12-60|Stratifiea sandy jCh-ML, CL jAc4y A-6, 
| loam to clay. | | A-7 
0-7 [sandy loam------- Isa |a-2, A-4 
q-8058 andy loam, fine jo jAr2r A-4 
| sandy loam. | | 
0-6 [Fine sandy loam | su laa 
Brad Clay loam, clay, jobs CH hake 
silty clay. 
21-60|Sandy loam, ee SC, A 4, A-6 
| clay loam. CL-ML, C 7 
0-6 |CLay loam-------- ct la-6, A-7 
6-24 |Clay loam, clay, jobs CH jAc7 
needa lciay teen ler la-6, A-7 
ay loam------ “- “6, A- 
31-60 |Sanay loam, loan, |s¥-sc, sc, |A~ 4, A-6 
| clay loam. | CL-ML, Ch 
0-4 |si1t loam----~--- Icu- ML, ML la~a 
4-18 Silty clay loam, jh ja-7 
1 1 7 
18- 2s|Clay. toa setetes {m la~6, A-7 
26~ 60/Stratified fine pCurlhy ML pare 
| sandy loam to | | 
| silty clay toam.| 
0-3 tt aaoscasenase |Mt, CL-ML jaa 
3-25 Iroam, clay loam \Chy CL-ML [Ante A-6 
25 jraatnered Rearock, | --- 
o- sale loam--~--~~ |st la-2, A-4 
14-32) Loam, sandy clay [che sc ace 
loam. 
32-60|si1ty clay loam \ct, ML lax 
0-4 che loam-------- ct [A-6 
4-17 jClay loam-------- jock jAr4 
17 jUnweathered | -—-— | aad 
| bedrock. | | 
o- 28] Fine sandy loam {su, ML Ana 
18-72;)Stratified sandy jst ML, a 
j loam to loam. SM-SC, | 
CL-ML 
| | | 
| | | 
o- -18| Fine sandy loam (su, ML laa 
18- fayetrarit tod sandy jour ML, jA-4 
loam to loam. | SM-SC, | 
| { 
f] | 


| | | 
| 100 100 !85-95 65-85 | 
| 200 | 100 |90-100!a5-95 | 
| bce eWe ” ste 6,3) 
| 100 [20 -100185~95 {50-75 | 
{80-100}75-100|60-95 |50-80 | 
| | \ | | 
let 100 129 ~100190- -100|70-80 | 
|80~100| 75-100] 75- 100|60- 20 | 
| \ | { | 
| 100 |90- 100| 80-100 | 70- 95 | 
|80-100|75~100|60-95 |50-80 | 
\ | | | { 
100 100 {60-70 |30- 45 |! 
| 100 | 100 |60-a5 i 50 | 
| | \ 
| 100 |! 100 |70~85 | eer | 
| 100 | 100 |s0-100|70-85 | 
100 |! 100 |60-95 |35- 25 | 
| { | { | 
| 100 | 100 |90-100170-85 |! 
| 100 | 100 |30-100}70-95 | 
100 | 100 |90- 100] 70-80 | 
| 100 | 100 |60-95 {35-75 | 
! | | | | 
100 100 |85~ -100|60-90 
| 100 | 100 = 100] 85-95 
| 100 |95~ 100| 80-90 |50-80 
| 100 | 100 |a0-100/60-a5 | 
| { | | | 
I ! | | | 
| 100 12 95- 100 |85- 95 | 20-90 | 
| 100 {95-100/90-100}80-90 | 
Jo ip eee l 
12 be 1001 90-100} 50- 75 |25-40 | 
|95-100|90-100|75-85 |ao-65 | 
| 100 | 100 poate | 
8 g0- -100175- 100! 70-95 |60- 85 
|B0- 100|75- 100|70-95 |60-85 | 
pies dome, a 
i ! | | ! 
|! 100 | 100 12 70-85 [3 5-55 |! 
| 100 | 100 {60-95 |35-70 | 
| | | | I 
| | | | | 
| | ! | | 
| 100 | 100 |70-85 (3 5-55 | 
| 100 | 100 |60-95 |35-70 | 
{ l | | | 
{ | | | { 
t i} t t 1 


| 
25-35 | 5-10 
30-45 | 10-15 
| os 
25-35 | NP-10 
25-45 | 5-20 
| 
30-45 | 10-20 
25-45 | 5-20 
| 
45-55 20-30 
25-45 | “5-20 
| 
25-30 | NP=5 
25-30 | NP-5 
| 
20-30 NP=5 
40-60 | 15-30 
25-40 | 5-15 
| 
30-45 10-20 
40-60 | 15-30 
30-45 |! 10-20 
25-60 | 5-15 
| 
25-35 5-10 
40-50 | 10-20 
35-45 | 10-15 
25-35 | 5-10 
| 
| 
25-35 | 5-10 
25-40 | 5-15 
waz | aoe 
20-30 | NP=5 
30-40 | 10-15 
35-40 | 10-15 
30-40 | 10-20 
30-40 | 10-20 
an ie 
| 
20-30 | NP-5 
20-30 | NP-1o 
| 
| 
{ 

20-30 |! NP-5 
20-30 | NP~10 
| 
| 
t 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


| | Classification yt rag- | Percentage passing | | 
Soil name and {Donen USDA texture | | Pog | sieve number-- jLiquid | Plas- 
map symbol | | | Unified | AASHTO | | Limit | ticity 
ome 4 10 40 200 index 
I Pot Pct 
{= | | | |= | | | | , = | 
ade. a | yO ae ae Ae | 
Nord=----~-~-==- |! o- 18 |Fine sandy loam |su, ML laa | 0 | 100 | 100 {70-85 |a5-ss 20-30 | NP-5 
|18- 7al\stratified sandy |, ML, |A~4 | 0 | 100 | 100 Jeo-95 135-70 | 20-30 | Np-10 
loam to loam. SM-SC, 
eee <4 ta ee 
| { | | | | \ | | \ | 
150+------------- | o- 7 [boan a \cu-mi, mi {a4 | 0 [25- 100|95-100|80-95 |50-70 | 25-35 | 5-10 
Panoche -60!Loam, clay loam, !cu-mi, cL !a-4, a-6 | 0  195-100!95-100!80-100! 50-85 | 25-40 | 5-20 
Danes ree ere | [ 20? pees tO) 129-100) BOnNeG OED 
| | | | | | | | | | | 
Pemeesseeosataes | o- 7 1c lay loam-------- let {a6 | ) [25 -100|95- 100|85~ 100|60-85 25-40 | 10-20 
Panoche | 7-60|clay loam, silty |CL-mb, cL |a~4, a-6 | 0 — |95-100}95-100}80-100|50-85 | 25-40 | 5-20 
clay loam, loam. 
j | | | | | | | | \ | 
152eocnmnnnnnnnnn| 0-4 [Gravelly clay Ich, SC, ac} a-6 | 5-20 165-80 |60-75 {55-70 {40-65 | 30-40 10-20 
Parkfield |! | loam. | eee | | | |! 
Variant | Se leat loam, clay jc CH jA-7 | 5-15 fost 00; 90" 100) 80- 95 170-95 | 40-60 j 20-35 
jReatheree bedrock = ae ne === “== =< ==> =- 
| | | | | | | | | 
Tsaeseseesenceecs | o- zac meee ete sais let, cH la~7 0 100 | 109 12 90- -100} 75-95 40-65 20-35 
Pitco \23-60|Clay loam, clay |CL, cH — {a-7 | o | 100 | 100 |85-100}70-95 | 40-65 | 20-35 
ran | | ae ae ee a ee 
id i | | ee Ce | 
S| Doe eae ie eee 
Dumps. 
F | | | | | | | | | 
{55 o-cetaeacecce | g- 15 | Loany sand------- {su | | 0 | | 190 [59 -75 115-30 | | 
Rambla 15-19!Stratified loamy !sm 0 0-70 115-35 
pip -ta stented teeny | ee eee a OR Oa oe 
ro. pagent | a ee i er ee 
|19- 45|Clay--~=---~~=-~~ |i, cH la-7 | 0 100 | 200 |90- 100| 75- 95 | 50-60 | 20-30 
ipod a sand------- {SM la-2 1 o | 100 14 oie 75 115-30 | --- | Np 
156, 157--------- |! “14 | Clay----n-no----=| CL, CH In~7 | 0 100 |! 100 {s0- eles 95 45-70 20-40 
Reefridge Bes 48 |Clay, clay loam jobs CH ene | 0 oa 200) 385, 100)85- 100} 70-95 } 45-70 | 20-40 
| jHeathered bedrock) “me | “-- | forts | oo — =s= | <= | ace 
158-----=~-"-=--- | o-5 lvery fine sandy {Mt nag 1 9 ! 100 | 100 !es-95 !s0-65 | 25-30 | np-s 
aap Ee | a eae? ql OR" Ber2e | ene | 
I 5- -15|clay loumeoseeee= ice la-6, A-7 | 0 | 100 | 100 {90-1001 70-80 | 30-45 | 10-20 
es 15- 29) Indurated-<----+--- I j iii } a | bandas { -—— | == | pata | fovea | See: 
29-70/Stratified sandy IsM, ML |aka o |! 100 | 100 |!6o-100!35-70 | 25-35 | np-10 
jferO Stratl ed eanny pee ap ORs og 200?" CRIED SE=70 | 
CT Seer eee as) a, (| 
| | I | | | { | { | | 
5 ce, || Le a a ee 
Rock outcrop. 
Bev | | | | | | | | | | 
Dystric Lithic | | | | | | | | 
Xerochrepts. 
ai a a | | | | | | | 
et fC ot te ae a 
Rock tcrop. 
se a | | | | | | | i | | 
wate | | Reser es 
Torriorthents. 
so | | | { | | | | | | 
16] oceenennnnne-- | 0-6 [Los oroas- eieeee cum, ML lag | 0 l95- ol ss -100! 80 -90 50-75 25-35 5-10 
Sagaser | 6-34 jclay loamererrre- Cl ea | 0 eae 100) 90-95 75-85 | 55-75 | 30-40 | 10-15 
|34-42|Shaly clay loam {CL, SC | 0-5 {75-90 \65- go '55-75 !a0-55 | 30-40 | 10-15 
4 7 — awe =a — -—-— 
| | | ! | 
1 J 1 i) t 


2 |Weathered bedrock) me \° == 
' f] i 


| 
| | | 
' | t) 


See footnote at end of table. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 
| Classification [Frag- Percentage passing T 
Soil name and jbepthy USDA texture | | pments | sieve number-- lLiquia | Plas- 
map symbol Unified AASHTO >3 : ’ limit | ticity 
| | | | lunches! 4 ! 10 | 40 ! 200 | | index 
jay | | eee | | (eee 
162-------+------ | 0-24) Loamy fine sand | la-2, An4 |! 0 | 100 | 00 [30-9 0 [15-40 | = NP 
Sandridge 24-60, Loamy fine sand, ;SM An-2, An-4 0 100 100 10-40 as NP 
ery aes ine nen [isOe yp HOB a] MOO 80588 TO=AD | 
ie. yy seam | ee ae Co Ss | | 
| | | I | | | | | l | 
egendeasecseeeee | o- 16 |Clay pouiascestee= lct, CH ln-7 0 100 | 100 |20- 100175- 30 |! 40-70 | 20-40 
Tulare |16-60| Clay, silty clay cL, cH [a-7 | 0 | 100 | 100 |90-100175~-95 | 40-70 | 20-40 
164-----+-------~ | o- -10|Clay euuedenes eee lox Ia~7 | 0 | 100 |! 100 lo5- 1001 95- 100| 55-75 30-50 
Tulare Variant |10-56|Clay-----=------- cH la-7 | 0 | 100 | 100 |95-100195-100| 55-75 | 30-50 
|56-60|Fine sandy loan {Si {a~a 1 0 | 100 | 100 |70-a5 {35-50 | 25-30 | NP-5 
les pleeeeeeae | 0-9 (sity clay-----=-1MH, CH ta~7 | 0 100 | 100 |s0-100|75- 95 50-65 | 20-35 
Twisselman 9-60lClay, silty clay,!cL, cH  !a-7 0 | 100 |! 100 !90-100!70-95 | ao-65 | 15-35 
ean eas eee? ae eee al 
Wea || Pe ea 3 gee 
Urb 
ep nanG ; | | | | | | | | 
168------ heaeeee | o- 16 | Sandy loan=-->--=[SM la-a |! 0 | 100 |! 100 {69 0-80 {35-50 |! 20-30 | NP-5 
Vanguard 16-60|Stratified fine !cL a-6, a-?7 | 0 =| 100 | 100 !75-100!50-85 | 30-45 | 10-20 
Fee ami Oa al 
dy clay loam, 
| ie ta aaa) | | | | | | | | 
19", 708, | | ae ae es ee | 
Vaquero=-~-----= o- -17|Clay-- eoee-eeee-= ice In-7 | 0 | 100 100 |20- 100|75-95 | 50-70 25-45 
17-36|Clay, silty clay A-7 0 | i00 | 100 !90-100!75-95 | so-70 | 25-45 
36 [Weathered bedrock! one | id | soe | ==> | <2> | sae | ced |! ad ! aos 
Altamont-------- | o-salcieg ------ weccon=| CH, ce |n-7 | o | 100 \2 95- 5) se | 40-70 20-40 
31-55/Clay, silty clay,!CH, cL !a-7 0 | i100 1!95-100!95-100!75-95 | 40-70 | 20-40 
jate Clare sty eler a | Pte ah 100s ie tca oxic aaa | 
| 55 !weatherea bedrock! --- fo ow. | --- |. |- 1. bane | o- | 
| | | | | I | | | | | 
171*: | | | | | } | | | | | 
Vaquero==-------| 0-17|Clay eedeeutee 2 ice ln-7 | 0 100 | 2 00 |90- 100175-95 50-70 | 25-45 
17-36!Clay, silty clay A-7 0 | 100 | 100 {90-100 75-95 | 50-70 | 25-45 
| 36 |Wieathered bedrock! - | one | o- | hate | -- [ae | oid | oo“ | —- 
Altamont-------- | 0-31 sles geeaeccseass — CL In-7 0 | 100 |95- 100] 95~ ~100| 75-95 | 40-70 | 20-40 
31-55!Clay, silty clay,!cH, cL !a-7 0 | 100 |95-100/95- 100!75-95 | 40-70 | 20-40 
| | clay loam. | ! | | | | | | 
| 55 Weathered bedrock| ore | the a | = | foc | --- | oe- bose coe | --- 
Mil1sholm-------| 0-4 lcuy loam-------- ct la-6 | 0 le ~100| 75- 100! 70- 95 |60-85 | 30-40 | 10-20 
4-17/Clay loam--------!CL A-4 0 !80-100!75-100!70-95 !6o-a5 | 30-40 ! 10-20 
| 17 |Unweathered [ez =e | ae | = | ae | eae ~ as — | as 
bedrock. 
| eres | | | | | 
172, 173----2-+=" 0-1 (Story loam------- a CL~ML la-4 {10-25 | 20-95 | loo-95 | {75-90 |50- 70 | 25-35 5-10 
Wadespring | 1728 |Clay, Joan--—--——- Ic la~6 | 5-20 [90-95 |90- 95 [80-90 {60-80 | 30-40 | 10-20 
18-31|Cobbiy clay loam |CL_ A-6 15-35 {80-95 {80-90 |70-85 [55-70 | 30-40 | 10-20 
| 31 jNeathered bedrock] | aa | ga | ir | s== | = os | baa! = 
174--n---~ woonne| o- 20{ Sandy ene {a-2, A-4 0 {80-100} 75- 1001 45-65 [25-40 | 20-25 NP-5 
Wasco 20-60|Sandy loam, fine !su a-2, A-4 | 0 |80-100!75-100!45-80 !25-S0 | 20-25 | np-5 
[7080 Seas teams EINE) a gc bee ed get 
| | | | | { { | { { | 
{pecesasaseeee ees | 0-10! Loam eaecunceeseus IcLeML, ML lana | 0 | 109 100 las- 100|60-90 | 25-35 | 5-10 
Westcamp 10-37!Stratified fine cL, mL la-6, a-7! 0 100 }90-100/85-95 | 30-45 | 10-15 
| sandy loam to | { | ie | | | 
| silty clay loam. |! | } | | 
cH ta-7 1 o {100 | 100 |95-200/a5~95 | 40-60 | 15-35 
| | | | l | 
| | { | \ | 
t 1 1] ' i ' 


clay loam to 


| 
| 
| | 
|37-72|stratified silty |ct, 
fice | 
| oreo | 

1 1 i] 
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TABLE 14.--ENGINEERING INDEX PROPERTIES-~Continued 


| Classification [Frag= Percentage passing 
Soil name and poeeen USDA texture | | jments | sieve number-- jLiquia | Plas- 
map symbol j | r Unified | AASHTO | > 3 | ie | limit | ticity 
inches; 4 40 200 index 
c 
eo | | | (eet \ | \ [eee 
176, 177------"=- | o- 7 |Loanencnnencan-==|CLeML, ML |ar4 0 100 100 i 5-95 |60-75 | 25-35 | 5-10 
Westhaven -45!stratified fine !CcL A-6 0 !ic0 ! 100 !95-100! las~95 | 30-40 | 10-15 
Bik oe eee | ite Sy ARO ap eee S| 
i ohenee | | [alee ee iar ais Oe 
leseralstratified silty lcL, cH !a-7 1 9 | 100 | 100 |95-100!85-95 | 40-55 | 15-30 
Fale ciency cael | acai eae cca 
Ree > capeeney fea tO | (ava eee, gear cee ae | 
\72-galstratified loamy |sm la-2 1 9 | 100 | 100 |ss-65 lis-35 | --- | wp 
[are Steatham) | CSI cecpe ce ance tas| | 
er Tepeends bo es Gp Se a 
| | | | l | | | | | 
178-------------- | -10|clay léams=<2=-<+ lu {a-6, A-7 | 0 100 ! 100 12 90~100|70-80 | 30-45 | 10-20 
Westhaven 10-40!Stratified fine !CL A-6 0 |! 100 | 100 !90-100!g5-95 | 30-40 | 10-15 
| | sandy loam to | | | | | \° | | | 
| | clay. | | | l | | | | | 
\ao-colstratifiea silty !cn, ch  |!a-7 1 g |100 | 100 !o5-100!85-95 | a0-55 |! 15-30 
eee he ee ee ea 
silty clay. 
| | epee | | | | | | | | | 
179-------- w-n--- | 0-10|Coarse sandy loan] SM ta-2 | 0 |a0-100} 75~ 100|50~65 |20- 35 | --- | NP 
Whitewol£ 10-60! Sand----------- ~-lsp-su, su {a-1, a-2,! 0  !a0-100!75- rool4o-70 | 5-15 | --- | NP 
erst) Pte Mary Oe | 80-100) home | 
| | | | | l | | | 
180-------------- |! o- -10| Fine sandy loam Isu |a~4 | 0 | 100 |! 100 |70- -85 {35-50 |! 20-30 | NP-5 
Youd |10- 26 |Cenented eae avers en en bea Cree ca flee ees 
|26-60|Stratified sand |sM, Su-SC [A-4 | 0 | 100 | 100 Jeo 0-90 35-50 | 20-30 | NP-10 
} | | | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


| 
to silt loam. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Erosion factors<-=-T" apply to the entire 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated] 


[The symbol < means less than; > means more than. 
profile. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIFS OF THE SOILS--Continued 
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TABLE 15.~--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


or 000200 


Soil name | Family or higher taxonomic class 
_—_— | 
! 

Altamont@<-<--9e------- ere | Fine, montmorillonitic, thermic Typic Chromoxererts 

Armonacere-- rt ere een n none | Fine-loamy, mixed (calcareous), thermic Fluvaquentic Haplaquolls 

Avena] ----- re enn n nnn nnn | Fine-loamy, mixed, thermic Typic Haplargids 

Boggswrersre reer ecseecccn= j Coarse~loamy, mixed, thermic Typic Salorthids 

8Cajonr resent een e nn Saal Mixed, thermic Typic Torripsamments 


Coarse~loamy, mixed, nonacid, thermic Typic Torriorthents 
Fine, montmorillonitic, thermic Typic Natrargids 


Coronarnrn nen n mene enna nnn | Fine-loamy, mixed, thermic Pachic Argixerolls 

Dystric Xerochrepts------- | Dystric Lithic Xerochrepts 

Delgado------------------- | Loamy, mixed (calcareous), thermic Lithic Torriorthents 
Excelsiore+s<s----+e-<-=—= | Coarse-loamy, mixed (calcareous), thermic Typic Torrifluvents 
Garcesrnn nme enn nnn Fine-loamy, mixed, thermic Typic Natrargids 

Gav lotaq=—=--s--eesSseee | Loamy, mixed, nonacid, thermic Lithic Xerorthents 

eo Ore eat ee sete aa Fine, montmorillonitic, thermic Vertic Haplaquolls 
Goldberg--------- SrseaeN Fine, montmorillonitic, thermic Typic Natraquolls 
Grangeville---<-<--------- | Coarse-loamy, mixed, thermic Fluvaquentic Haploxerolls 
*Henneker-=-- eee e nn een nnn | Clayey-skeletal, serpentinitic, thermic Lithic Argixerolls 
NON ee ae Sandy, mixed, thermic Aeric Fluvaquents 

Houser ase ena ee ee eee = | Fine, montmorillonitic (calcareous), thermic Vertic Fluvaquents 
Kettlemanq----------ren- ee | Fine-loamy, mixed (calcareous), thermic Typic Torriorthents 
Kimber] ina---<--~----<---- | Coarse-loamy, mixed (calcareous), thermic Typic Torriorthents 
Kreyenhagen=-r-ererrrer oon) Fine-silty, mixed, thermic Typic Haploxeralfs 
Lakeslde~-esesre------- Baal Fine-loamy, mixed, thermic Fluvaquentic Haploxerolls 

Lemoorernn nae r nnn nnn nnn | Coarse-loamy, mixed (calcareous), thermic Aeric Haplaquents 
Lethent--re reer n enn nnn Fine, montmorillonitic, thermic Typic Natrargids 

Lithic Torriothents------- Lithic Torriorthents 

Mel gaq---- sss ante eeno== | Fine-silty, mixed, thermic Duric Natrargids 

Mercey ~~ nnn tern nnn | Fine-silty, mixed, thermic Typic Camborthids 
*Milhameceorone See] Fine-loamy, mixed, thermic Typic Haplargids 
Millsholm------------ | Loamy, mixed, thermic Lithic Xerochrepts 

NOrdo<s+ sees sere shen n= "| Coarse-loamy, mixed, thermic Cumulic Haploxerolls 
Panoche=seessseessesces--= | Fine-loamy, mixed (calcareous), thermic Typic Torriorthents 
Parkfield thee nimi ES | Fine, montmorillonitic, thermic Vertic Argixerolls 

PitCorer enw enna nnnennene | Fine, montmorillonitic, thermic Fluvaquentic Haplaquolls 

Ramb lane wenn nner nen Sandy over clayey, mixed (calcareous), thermic Typic Fluvaquents 
Reefridqe----- n-ne | Fine, montmorillonitic, thermic Typic Torrerts 
Remnoy=--$0e Sees eee ne | Loamy, mixed, thermic, shallow Typic Nadurargids 

Gagqaser-ece soe esse cee eee | Fine-loamy, mixed, thermic Typic Argixerolls 
Sandridge----------------- | Siliceous, thermic Typic Torripsamments 

Tulerensecsung tsetse ee er Fine, montmorillonitic (calcareous), thermic Vertic Haplaquolls 
Tulare Ve et Very fine, montmorillonitic (calcareous), thermic Vertic Haplaquolls 
Twisselmane------er------- | Fine, mixed (calcareous), thermic Typic Torriorthents 
Vanquard-ens cr nnn neem nn | Coarse-loamy, mixed (calcareous), thermic Typic Halaquepts 
Vaqueror nner enna ner nen- | Fine, montmorillonitic, thermic Entic Chromoxererts 
Wadesprings~-~- rower oroern | Fine-loamy, serpentinitic, thermic Pachic Argixerolls 
Wasco=----- er ee Coarse~loamy, mixed, nonacid, thermic Typic Torriorthents 
Nese eM Sora ee | Fine-silty, mixed (calcareous), thermic Aeric Fluvaquents 
Westhaven------ areruaseae| Fine-silty, mixed (calcareous), thermic Typic Torrifluvents 
Whitewol f----------- nen | Mixed, thermic Xeric Torripsamments 

ie 23 8 a a a or a aaa | Loamy, mixed, thermic, shallow Entic Durorthids 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
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for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


SOILS ON THE DIABLO RANGE 


Henneke-Wadesprings-Millsholm: Shallow and moderately 
deep, moderately sloping to very steep, well drained soils that 
formed in residuum derived mainly from serpentine and sedi- 
mentary rock; on hills and mountains 


Gaviota-Vaquero-Altamont: Shallow to deep, moderately steep 
to very steep, well drained soils that formed in residuum 
derived from sedimentary rock; on hills and mountains 


SOILS MAINLY ON THE KETTLEMAN AND KREYENHAGEN 
HILLS 


Delgado-Kettleman: Shallow and moderately deep, well 
drained and somewhat excessively drained, moderately sloping 
to steep soils that formed in residuum derived from sedimen- 
tary rock; on hills 


Kettleman-Cantua-Mercey: Moderately deep and deep, moder- 
ately well drained and somewhat excessively drained, sloping 
to steep soils that formed in residuum derived trom sedimen- 
tary rock; on hills 


Delgado-Carollo: Shallow and moderately deep, moderately 
sloping to moderately steep, well drained and somewhat 
excessively drained soils that formed in residuum derived from 
sedimentary rock; on hills 


SOILS ON ALLUVIAL FANS ON THE WESTERN SIDE OF THE 
SAN JOAQUIN VALLEY 


Avenal-Panoche: Very deep, nearly level to gently sloping, well 
drained soils that have a loam surface layer and formed in allu- 
vium derived from sedimentary rock; on alluvial fans 


Panoche-Wasco: Very deep, nearly level to gently sloping, well 
drained soils that have a loam or sandy loam surface layer and 
formed in alluvium derived from sedimentary rock; on alluvial 
fans 


Wasco-Panoche-Westhaven: Very deep, nearly level to gently 
sloping, well drained and moderately well drained soils that 
have a loam or sandy loam surface layer and formed in alluvi- 
um derived from sedimentary rock; on alluvial fans 


SALINE-ALKALI SOILS ON LOWER ALLUVIAL FANS AND 
BASIN RIMS IN THE SAN JOAQUIN VALLEY 


Lethent: Very deep, nearly level, moderately well drained soils 
that have a clay loam surface layer and formed in alluvium 
derived from sedimentary rock; on lower alluvial fans and 
basin rims 


Lethent-Garces-Panoche: Very deep, nearly level, well drained 
and moderately well drained soils that have a loam or clay loam 
surface layer and formed in alluvium derived from sedimentary 
and igneous rock; on lower alluvial fans and basin rims 


Lethent-Excelsior: Very deep, nearly level, well drained and 
moderately drained soils that have a fine sandy loam or sandy 
loam surface layer and formed in alluvium derived from 
igneous and sedimentary rock; on lower alluvial fans and basin 
rims 


LEGEND 


SALINE-ALKALI SOILS THAT HAVE A PERCHED WATER 
TABLE AND ARE IN BASINS AND ON LOW ALLUVIAL FANS, 
ALLUVIAL PLAINS, FLOOD PLAINS, AND BASIN RIMS 


Gepford-Westcamp-Houser: Very deep, nearly level, somewhat 
poorly drained and poorly drained soils that formed in alluvium 
derived from igneous and sedimentary rock; in basins and on 
flood plains and basin rims 


Tulare: Very deep, nearly level, somewhat poorly drained soils 
that formed in alluvium derived from igneous and sedimentary 
rock; in the Tulare Lake basin 


Armona-Lakeside-Grangeville: Very deep, nearly level, some- 
what poorly drained and poorly drained soils that formed in 
alluvium derived dominantly from igneous and sedimentary 
rock; on basin rims, flood plains, alluvial plains, and alluvial 
fans 


SOIL ON ALLUVIAL FANS AND FLOOD PLAINS IN THE 
MIDDLE OF SAN JOAQUIN VALLEY 


Nord: Very deep, nearly level, well drained soils that formed in 
alluvium derived from igneous and sedimentary rock; on alluvi- 
al fans 


Kimberlina-Garces: Very deep, nearly level, well drained, 
saline-alkali soils that formed in alluvium derived dominantly 
from igneous and sedimentary rock; on alluvial fans 


Remnoy-Melga-Youd: Shallow and very deep, nearly level, 
somewhat poorly drained, saline-alkali soils that formed in 


alluvium derived from igneous and sedimentary rock; on flood 
plains and alluvial fans 
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SOIL SITES FOR KINGS COUNTY 


NAME OF SERIES SHEET NO. PART OF SHEET 
INDEX TO LOCATIONS 


Altamont 17 SW corner 
Armona 8 SW central CRNA EEE TS 
Avenal 24 NW corner 
Boggs 4 S. side 
Cajon 5 E. side 
Cantua 18 SE corner 
Carollo 25 E. side 
Corona 2 SW corner 
Delgado 24 N. side 
Excelsior 6 SW corner 
Garces 10 N. side 
Gaviota 23 NW central 
Gepford 3 NE corner 
Goldberg 4 S. central 
Grangeville 8 N. side 
Henneke Inset to 11 E. central 
Homeland E. side 
Houser W. central 
Kettleman NW corner 
Kimberlina NE corner 
Kreyenhagen W. side 
Lakeside N. side 
Lemoore S. side 
Lethent SE corner 
Melga NE corner 
Mercey N. side 
Milham SW corner 
Millsholm SW corner 
Nord SE corner 
Panoche NE corner 
Parkfield Variant NE corner 
Pitco NW corner 
Rambla W. central 
Reefridge N. side 
Remnoy SE corner 
Sagaser Inset to 11 N. side 
Sandridge 27 W. side 
Tulare 15 SE corner 
Tulare Variant W. side 
Twisselman S. central a, b) 
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